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WHY— 


DESTRUCTION NOTICE 


To prevent the enemy from using or salvaging this equipment for his benefit. 


WHEN— 


When ordered by your commander. 


HOW— 


SP PY PE 


Smash—Use sledges, axes, handaxes, pickaxes, hammers, crowbars, heavy tools. 
Cut—Use axes, handaxes, machetes. 

Burn—Use gasoline, kerosene, oil, flame throwers, incendiary grenades. 
Explosives—Use firearms, grenades, TNT. 


Disposal—Bury in slit trenches, fox holes, other holes. Throw in streams. Scatter. 


USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION OF 


THIS EQUIPMENT 


WHAT— 


L. 


Smash—Base, motor, typing reperforator unit, cover, relay, equipment table. 


2. Cut—All power and signal cords and wiring. 
os 
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. Bury or scatter—Any or all of the above. 


Burn—Wooden cases, technical manuals, and records. 


DESTROY EVERYTHING 


SAFETY NOTICE 


SEVERE SHOCK MAY RESULT FROM CONTACT WITH CURRENT- 
CARRYING PARTS OF THIS EQUIPMENT. BE SURE THAT THE 
POWER IS OFF BEFORE TOUCHING TERMINALS AND CONDUCTORS 
WITH BARE HANDS. ALL TEST LEADS SHOULD BE INSULATED. 
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BOOK 1 
TYPING REPERFORATORS 


This manual supersedes so much of TM11-2220, 8 November 1944, and TM11-2219, 
21 November 1944, as pertains to typing reperforators; and so much of TM 11-358, 2 
July 1941; TM 11-2203, 10 June 1944; TM11-2210, 9 May 1944; TM11-2211, 8 May 
1944; TM11-2214, 8 August 1944; and TM11-2216, 27 November 1944, as pertains to 

typing and nontyping reperforators. 


PART ONE 
INTRODUCTION 


Section |. DESCRIPTION 


|. General 


a. Teletype model 14 typing reperforator is 
a motor-driven device for receiving and, when 
equipped with a keyboard base, transmitting 
messages in the form of electrical impulses and 
recording the messages both in code perfora- 
tions and in typewritten characters on the 
same paper tape. 

b. Model 14 typing reperforators are of two 
types: sending-receiving typing reperforators 
and receiving-only typing reperforators. 

(1) The sending-receiving typing reperfora- 
tor (fig. 1) is equipped with a keyboard base. 
Operation of the keyboard at the home station 
sets up electrical impulses which activate a 
simultaneous dual action: the impulse goes out 
over the line to the distant station to a receiving 
mechanism which code-perforates the tape; at 
the same time the impulse actuates the per- 
forating mechanism of the home station typing 
reperforator, recording the outgoing message 
on perforated tape. Therefore messages may 
be transmitted either as electrical impulses di- 
rectly from the keyboard to another machine or 
by using the code—perforated tape in a trans- 
mitter distributor. 

(2) The receiving-only typing reperforator 
is not equipped with a keyboard base as this 
type of the equipment is used only for receiving. 
Receiving-only bases are of two types, desig- 
nated low base and high base. 


c. Teletype model 14 typing reperforator is 
used by the Army as tactical (field) equipment 
and as fixed plant (signal center) equipment. 
Normally the model 14 typing reperforator is 


used as part of a complete teletypewriter set 
or system and not as an independently operated 
unit. The type of tape recording provided by 
the model 14 typing reperforator, bearing the 
message both in type and in code-perforation, 
makes this equipment particularly useful in 
message and signal centers where large 
amounts of traffic (both relay and originating) 
must be handled without delay. 


d. Code designations identifying model 14 
typing reperforators include the use (tactical 
or fixed plant), the make or type of motor 
(General Electric, Holtzer-Cabot, Electric 
Sprayit, governed series, or synchronous), and 
the type-bar arrangement (weather or com- 
munication symbols). Table 1 shows the. code 
designations in tabular form. 


(1) The first section of the code designation 
is the use factor: 


(a) FPR17 denotes tactical equipment; nor- 
mally sending-receiving. 

(b) FPR5 denotes fixed plant equipment; 
normally receiving-only. 

(c) FPR21 denotes fixed plant equipment 
mounted on a low base; normally receiving- 
only. 

(d) FPR23 denotes fixed plant equipment 
mounted on a high base; normally receiving- 
only. 

(2) The first section is followed by letters 
designating the motor: 

(a) FN denotes a General Electric governed 


series motor. 
| 


EXAMPLE: 


Table I. Explanation of code designations 


i 2 3 1 2 3 
Unt Type of unit Motor Type of characters 
prefix 

FPR17 FN 226 FPR Ry tactical FN General Electric 222 
5 fixed plant (governed series) 
21 fixed plant 
23 fixed plant FT Holtzer-Cabot 226 
(governed series) 
GB Governed series* 
(general) 
H Synchronous* 
(general) 


*Made by General Electric, Holtzer-Cabot, and Electric Sprayit. 
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Figure 1. Model 14 (FPR17) typing reperforator, complete with cover. 


(b) FT denotes a Holtzer-Cabot governed 
series motor. 


(c) GB denotes a govérned series motor; 
may be made by General Electric, Holtzer- 
Cabot, or Electric Sprayit. 


2 


(d) H denotes a synchronous motor; may 
be made by General Electric, Holtzer-Cabot, or 
Electric Sprayit. 


(8) The last section of the code designation 
gives the type-bar arrangement: 


(a) The number 222 denotes weather sym- 
bols. 


(b) The number 226 denotes communication 
symbols. 

(4) Following are examples of model 14 
typing reperforator code designations: 


(a) FPR17FN226 is tactical equipment, has 
a General Electric governed series motor, and 
transmits and receives communication symbols. 


(b) FPR17FT222 is tactical equipment, has 
a Holtzer-Cabot governed series motor, and 
transmits and receives weather symbols. 


(c) FPR21GB226 is fixed plant equipment | 


mounted on a low base, has a governed series 
motor, and receives communication symbols. 


(d) FPR23H222 is fixed plant equipment 
mounted on a high base, has a synchronous mo- 
tor, and receives weather symbols. 


e. Descriptive information and detailed main- 
tenance and repair instructions for model 14 
typing reperforators (FPR17, FPR5, FPR21, 
and FPR23) are covered in this technical man- 
ual. Planning data, installation procedures, and 
operating features are given in_ technical 
manuals covering the teletypewriter set or sys- 
tem of which the particular model 14 typing 
reperforator is a part; these related technical 
manuals are referenced throughout this manual. 
The technical manuals with which this manual 
normally will be used and in which will be 
found installation and operation instructions 
for the particular model 14 typing reperforator 
supplied with the equipment are listed in ap- 
pendix I. It also lists technical manuals for 
other complete teletypewriter sets or systems 
in which model 14 typing reperforators are 
commonly used. 


2. Model 14 (FPRI7) Typing Reperforator 


a. GENERAL (FIG. 2). (1) The four princi- 
pal models of the FPR17 typing reperforator 
covered in this manual are the FPR17FN222, 
FPR17FN226, FPR1I7FT222, and FPR17FT- 
226. The model 14 (FPR17) sending-receiving 
typing’ reperforator is used as tactical equip- 
ment and is part of tactical teletypewriter sets 
such as Reperforator Transmitters TG—26—-A 
and TG—27-A. 


-PUNGH 
" MECHANISM 


Figure 2. Model 14 (FPR17) typing reperforator, 
cover removed. 


(2) When set up and ready for use, FPR17 
typing reperforators are approximately 1634 
inches long, 1614 inches wide, 1134 inches high, 
and weigh approximately 6214 pounds. 

(3) In normal use, the FPR17 typing re- 
perforator is permanently mounted, with other 
teletypewriter equipment, on a wooden chest. 


b. BASE. The base is a metal casting on 
which is mounted the keyboard transmitter, 
tape container, keylevers that form the key- 
board, motor switch, break key, end-of-line indi- 
cator, tape-out alarm bell, slip-connection block, 
and terminal block. External wiring for the 
typing reperforator is connected to the terminal 
block, located at the rear right-hand corner on 
the upper side of the base. (See fig. 3.) Four 
resilient, shock-absorbing mountings (Lord 
mountings) are used to fasten the base on the 
chest. 


c. TYPING REPERFORATOR UNIT (FIG. 4). 
(1) The typing reperforator unit includes the 
motor (d below), main shaft, pulling magnet 
type selector mechanism, printing and perforat- 
ing mechanisms, and ribbon feed and end-of- 
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line indicator contact mechanisms, all of which 
are mounted on a metal casting and form a 
compact assembly. The symbols printed by the 
type pallets of the printing mechanism may be 
either standard communications symbols or 
weather symbols. 

(2) The typing reperforator unit is mounted 
on the base (b above) and is held in place by 
two knurled thumbscrews (fig. 8) and two lo- 
cating pins. (See fig. 9.) 

(3) Electrical circuits between the typing 
reperforator unit and the base are connected 
by means of contact screws which match the 
slip-connection terminals. 

d. Motors. (1) The General Electric and 
Holtzer-Cabot governed series motors furnished 
with FRP17 typing reperforators operate 
either on 115-volt direct current (dc) or on un- 
regulated 115-volt, 25- to 60-cycle alternating 
current (ac). Adjustment to the available type 
of power is made by means of the power selec- 
tor switch on the associated equipment. 

(2) Motors may be adjusted either for 2,102 
or 2,308 revolutions per minute (rpm) and the 
FPRI7FN226 and FPR17FT226 equipments, 
carrying communication symbols, may be used 
for interoperation with British (Creed) tele- 
printer equipment. (See par. Ta(2) (a).) 


TAPE GONTAINER ~ 


TAPE-OUT ALARM BELL 
TERMINAL BLOCK 


KEYBOARD TRANSMITTER 
SLIP CONNECTIONS 
TRANSMITTING CONTACT SPRINGS % 
a 


KEY LEVERS 
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ie 
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(Equipment carrying weather symbols is not 
used for interoperation with British equipment. ) 

(3) The gears, target, and tuning fork re- 
quired for use with FPR17 motors are listed in 
paragraph 7, table IV. 

Note. FPR17 motors are interchangeable as units 
but the internal parts of General Electric and Holtzer- 
Cabot motors are not inlerchangeable. FPR17 motors 
are the same as those supplied with Printer TG—7-A 
and Teletypewriters TG—7-B and TG—37-B, thus facili- 
tating motor replacement in the field. 

e. COVER (FIG. 1). The FPR17 typing reper- 
forator cover, designated C-161, fastens to the 
base with two thumbscrews, one on each side 
of the typing reperforator. A glass window on 
the front of the cover provides a limited in- 
ternal view of the equipment. 


3. Model 14 (FPR5) Typing Reperforator 
(fig. 6) 


The principal model of FPR5 typing reper- 
forators covered in this manual is the FPR5GB. 
This typing reperforator is used with fixed 
plant teletypewriter equipment such as Tele- 
typewriter Set AN /TGC-1. When set up ready 
for use, FPR5 typing reperforators are ap- 
proximately 12 inches long, 13 inches wide, 814 
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Figure 3. Sending-receiving base for model 14 (FPR17) typing reperforator. 
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Figure 4. Model 14 (FPR17) typing reperforator unit. 


inches high, and weigh approximately 341, 
pounds. In normal use the FPR5 typing reper- 
forator does not require a base. Either gov- 
erned series (par. 2d) or synchronous motors 
(par 4d(2)) may be supplied with the FPR5 
typing reperforator. It is mounted in a console 
housing the entire teletypewriter set. 


4. Model 14 (FPR21) Typing Reperforator 


a. GENERAL (FIG. 7). (1) The four prin- 
cipal models of the FPR21 typing reperforator 
covered in this manual are the FPR21H226, 
FPR21GB226, FPR21H222, and FPR21GB222. 
The model 14 (FPR21) receiving-only typing 
reperforator is used in fixed plant installations 


and is part of fixed plant teletypewriter equip- 
ment such as 132 and 133 teletypewriter sets. 

(2) When set up and ready for use, FPR21 
typing reperforators are 163% inches long, 1314 
inches wide, 1134 inches high, and weigh ap- 
proximately 6214, pounds. 

(3) In normal use, the FPR21 typing reper- 
forator is mounted, with other teletypewriter 
equipment, on the metal tables of the 132 and 
133 teletypewriter sets. 

b. BASE. (1) The base is a metal casting on 
which is mounted the tape container, motor 
switch, tape-out alarm bell, slip-connection 
block, and terminal block. External wiring for 
the typing reperforator is connected to the 
terminal block, located at the rear right-hand 
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Figure 5. Typical governed series motor unit (A) and synchronous motor (B). 
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Figure 6. Model 14 (FPR5) typing reperforator. 
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Figure 7. Model 14 (FPR21) typing reperforator, complete with cover. 
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Figure 8. Model 14 (FPR21) typing reperforator, cover removed. 


corner on the upper side of the base. (See fig. 
9.) Four resilient, rubber feet are mounted 
on the bottom of the base to absorb vibration. 
The base rests on but is not fastened to the 
metal table of the associated equipment. 


(2) The base of the FPR21 is similar to the 
FPRI17 base (par. 2b) but does not include the 
keyboard and transmitter mechanisms. 


(3) The base of the FPR21 is a receiving- 
only base and is designated low base (FB43) to 
distinguish it from the FPR23 base (also a re- 
ceiving-only base) which is a high base. (See 
fig. 12.) 


c. TYPING REPERFORATOR UNIT (FIG. 10). 
There are the following differences between the 
FPRI17 typing reperforator unit (par. 2c) and 
the FPR21 typing reperforator unit: 


(1) The motor and the selector mechanism 
differ in the two units. 


(2) The FPR21 typing reperforator has a 
clutch throw-out lever contact mechanism. 


(3) The FPR21 typing reperforator has no 
end-of-line indicator. (End-of-line indicators 
are not used on receiving-only typing reperfora- 
tors.) : 


d. Motors. (1) For operation either on 
115-volt de or unregulated 115-volt, 25- to 60- 
cycle ac, governed series motors are supplied. 
These motors are furnished to operate at one of 
three speeds: 1,800 rpm, 2,102 rpm, and 2,308 
rpm. 


(a) FPR21 typing reperforators carrying 
communication symbols and equipped with gov- 
erned series motors designed for operation at 
2,102 or 2,308 rpm may be used for interopera- 
tion with British teleprinter equipment. 


(b) Typing reperforators equipped with mo- 
tors having a correct speed of 1,800 rpm are not 


satisfactory for interoperation with British 
teleprinter equipment. 


(2) For operation from a regulated source - 


of 115-volt, 60-cycle ac, synchronous motors 
with a speed of 1,800 rpm are supplied. Typing 
reperforators equipped with these synchronous 
motors are not satisfactory for interoperation 
with British equipment. 

(3) The motor and governor brush assembly 
of the FPR21 (when used) are mounted on a 
motor mounting plate which is fastened to the 
typing reperforator unit frame. 

(4) Motors supplied with FPR21 are manu- 
factured by General Electric, Holtzer-Cabot, 
and Electric Sprayit. All three of the motors 
are interchangeable as units but all of their in- 
ternal parts are not interchangeable. 

(5) The gears, target, and tuning fork re- 
quired for use with each of the motors are listed 
in paragraph 7, table IV. 


_ TERMINAL BLOCK 
SLIP CONNECTIONS 


r & 


BASE 


e. COVER. The typing reperforator cover, 
designated C-166, is similar to the cover used 
with the FPR17 typing reperforator (par. 2e), 
differing mainly in the following details: 

(1) There is no copy holder on the C-—166 
cover (fig. 7) and the control levers do not ex- 
tend through the front of the cover as they do 
on the sending-receiving typing reperforator. 
(See fig. 1.) 

(2) The cover does not fasten to the base and 
can be removed easily by lifting it straight up. 


5. Model 14 (FPR23) Typing Reperforator 


a. GENERAL. (1) The four principal models 
of FPR23 typing reperforators covered in this 
manual are the FPR23H226, FPR23GB226, 
FPR23H222, and FPR23GB222. These model 
14 receiving-only typing reperforators are used 
with fixed plant teletypewriter equipment such 
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Figure 9. Receiving-only (low) base for model 14 (FPR21) typing reperforator. 
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as Teletypewriters TT-7/FG and TT-8/FG, 
and other model 19 teletypewriter sets. Model 
19 sets record incoming messages as page 
printed copy. If the FPR23 typing reperforator 
is connected to the model 19 set, the messages 
are also recorded on perforated tape which may 
be used for retransmission by a transmitter 
distributor. 

(2) When set up and ready for use, FPR23 
typing reperforators are 1314 inches long, 1314 
inches wide, 15 inches high, and weigh ap- 
proximately 6214 pounds. 

(3) In normal use, the FPR23 typing reper- 
forator is mounted on a bench or table near the 
associated equipment, or on a small metal table, 
caster-mounted, which can be moved from one 
machine location to another. 


b. BASE. (1) The base is constructed of 
metal and contains the tape container, line-relay 
base, terminal block, slip connections, and as- 
sociated wiring. External wiring for the typing 
reperforator is connected to the terminal block, 
located on the rear of the base. (See fig. 12.) 

(2) Two metal brackets, mounted on the bot- 
tom of the base, support the weight of the 
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Figure 10. Model 14 (FPR21) typing reperforator unit. 
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typing reperforator. Four rubber feet on the 
under side of the base absorb vibration. The 
base rests on but is not fastened to the bench, 
shelf, or table on which the typing reperforator 
unit is mounted. 

(3) The base is a receiving-only base (no 
keyboard) and is designated high base since it 
is taller than the other receiving-only base 
(par. 4b), used to mount the FPR21 typing re- 
perforator. 

c. TYPING REPERFORATOR UNIT (FIG. 13). 
Except that it has no clutch throw-out lever 
contact mechanism and a different tape plat- 
form, the FPR23 typing reperforator unit is the 
same as the FPR21 typing reperforator unit. 
(See par. 4c.) 


d. Motors. The motors used with FPR23 
typing reperforators are the same as the mo- 
tors used with FPR21 typing reperforators. 
(See par. 4d.) 

e. COVER (FIG.11). The typing reperforator 
cover, designated C-168, is of metal construc- 
tion. A lid on the top of the cover lifts up so 
that the typing reperforator unit may be in- 
spected without removing the cover, and a door 


cn the front of the cover permits access to the 
tape container so that the tape supply may be 
replenished without lifting the cover. 


4. Message Tapes 


Messages recorded on tape produced by model 
14 typing reperforators appear on the tape both 
in typewritten characters and in code perfora- 
tions. Since the typewritten characters and the 
code perforations occupy the same area on the 
tape, complete perforation of the tape would 
remove part of the printing, thereby impairing 
the readability of the typewritten message. 
Therefore a chadless form of perforation is 
used. The punchings, or chads, are not com- 
pletely severed from the tape; about 75 percent 
of the circumference of the chad is severed, the 
rest remaining attached and forming a lid for 
the hole or perforation cut in the tape. Figure 
14 shows a sample of chadless perforated tape. 


7. Differences In Models 


a. Principal differences between model 14 
typing reperforator equipments are given in 
tables II, III, and IV. 

(1) Types of service, principal components, 
dimensions, and weights are given in tables II 
and III. 


TERMINAL BLOCK 


LINE RELAY BASE 
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Figure 11. Model 14 (FPR23) typing reperforator, 
complete with cover. 


(2) Gears, pinions, targets, speeds, tuning 
forks, and governor contact filters for model 14 
typing reperforator motors are given in 
table IV. 


GONTROL RELAY 


SLIP CONNECTIONS 


TAPE CONTAINER 
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Figure 12. Receiving-only (high) base for model 14 (FPR23) typing reperforator. 


(a) All governed series motors, whether de- 
signed to operate at 1,800, 2,102, or 2,308 rpm, 
may be equipped with gears and target to run 


the typing reperforators at the 368 operations . 


per minute (opm) used in American teletype- 
writer systems. Governed series motors de- 
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Figure 13. Model 14 (FPR23) typing reperforator, 
cover removed, 


signed to operate at 2,102 or 2,308 rpm also may 
be adjusted to operate at the 404 opm required 
for interoperation with British equipment. 


(b) Synchronous motors designed to operate 
at 1,800 rpm run typing reperforators at 368 
opm but cannot be adjusted for interoperation 
with British equipment which uses 404 opm. 


(c) Both governed series and synchronous 
motors may be modified by changing the gears 
to operate at 600 opm. Generally such modifica- 
tions will be made only on fixed plant equipment 
and should not be performed unless specifically 
directed by higher authority. 


b. Shortages of critical materials have re- 
sulted in minor differences in the construction 
of parts for model 14 typing reperforators. In 
general, the substitution of materials has re- 
sulted in no change in the requirements and 
adjustment of parts, nor in the interchange- 
ability of parts. The code designation of the 
typing reperforator is not affected by such sub- 
stitution of materials. 


8. Packaging Data for Export Shipment 


a. Packing procedures vary with different 
types of model 14 typing reperforators. The 
subparagraphs below describe the packing 
methods generally used in preparing tactical 


Table II, Tactical equipment components 


Typing reperforators used as part of Reperforator Transmitters TG—26—A and TG—27—A. 


Typing reperforator 


Type of service ae Base *Motor Cover Dimensions (in.) — 
Sending-receiving FPRI7FN226 | FK105KH | A-c gov series C—161 | 16x 12%x10% 62% 
(communication (General Electric) 
symbols) 
Sending-receiving FPR17FT226 | FK105KH | A-c gov series C—161 | 16x 12%x10% 62% 
(communication (Holtzer-Cabot) 
symbols) 
Sending-receiving FPRI7FN222 | FK105KQ | A-c gov series C—161 | 16x 12%x10% 62% 
(weather symbols) (General Electric) 
Sending-receiving FPR17FT222 FK105KQ | A-c gov series C—161 | 16x12%x10% 62% 


(weather symbols) (Holtzer-Cabot) 


*Motor combinations FN and FT are interchangeable and are the same type motors as used on Printer TG-7-A and Teletypewriters 
TG-7-B and TG-37-B to facilitate motor interchangeability in the field. 


Note. For Signal Corps stock numbers add 4T preceding each code number. This list is for general information only. | See appropriate 
publications for information pertaining to requisition of spare parts. Stock numbers are indicated in this table for identification purposes 
only. 
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Table III. Fixed plant equipment components 


Typing reperforators used as part of 132 and 133 teletypewriter sets and as monitors 
for Teletypewriters TT—7/FG and TT—8/FG and other model 19 teletypewriter sets. 


Typing reperforator 


Type of service : 
yp unit 


— | | 


Receiving-only FPR5GB193 
(communication 


symbols) 


Receiving-only FPR21H226 FB43 
(low base, com- 
munication sym- 


bols) 


Receiving-only FPR21GB226 FB43 
(low base, com- 
munication 


symbols) 


Receiving-only FPR21H222 FB43 
(low base, 


weather symbols) 


Receiving-only FPR21GB222 FB43 
(low base, 


weather symbols) 


Receiving-only FPR23H226 FPRB4 
(high base, 
communication 


symbols) 


Receiving-only FPR23GB226 FPRB4 
(high base, 
communication 


symbols) 


Receiving-only FPR23H222 FPRB4 
(high base, 
weather sym- 


bols) 


Receiving-only 
(high base, 
weather 
symbols) 


FPR23GB222 | FPRB4 


A-c gov series 


A-c synchronous 


A-c gov series 


A-ce synchronous 


A-c gov series 


A-c synchronous 


A-c gov series 


A-c synchronous 


A-c gov series 


ee | ttt entenmetntmatimmar: | soon Aenaninntanenartnaentnnrst 


C—166 | 18% x16%x11% 62% 


C—166 | 13% x16% x 11% 62% 


C—166 | 13% x 16% x 11% 62% 


C—166 | 138%x16%x11% 62% 


C—168 | 138% x16%x11% 62% 


C—168 | 13% x 16% x 11% 62% 
13% x 16% x 11% 62% 


C—168 


C—168 | 13% x 16% x 11% 62% 


*Different makes of motors are interchangeable as a complete motor; however, the internal parts of the different motors are not inter~ 


changeable. 


Note. For Signal Corps stock numbers add 4T preceding each code number. This list is for general information only. See appropriate 
publications for information pertaining to requisition of spare parts. Stock numbers are indicated in this table for identification purposes 


only. 


and fixed plant typing reperforators for export 
shipment. 

(1) Model 14 (FPR17) Typing Reperforator. 
The manufacturer packs model 14 (FPR17) 
typing reperforators in two different ways, de- 
pending on whether it is new equipment or 
whether it is equipment being ordered as a re- 
placement. 


(a) The new model 14 (FPR17) typing re- 
perforator, part of Reperforator Transmitters 
TG-26-A and TG-27-A, is permanently 
mounted on the base of the chest with the 
other components and the entire equipment is 
packed in one box. For details on the method 
of unpacking Reperforator Transmitters 
TG-26-A and TG-27-A, refer to TM 11-2201. 
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Figure 14. Sample of chadless perforated tape. 


(b) A replacement model 14 (FPR17) typing 
reperforator is packed like fixed plant typing 
reperforators ( (2) below), the various major 
components being boxed separately. 

(2) Model 14 (FPR5) Typing Reperforators. 
Model 14 (FPR5) typing reperforators which 
are used as part of Teletypewriter Set 
AN/TGC-1 are usually packed as a separate 
item. In general, the FPR5 typing reperfora- 
tors will be packed as described in (3) below. 


(3) Model 14 (FPR21 and FPR23) Typing 
Reperforators. Model 14 (FPR21), part of 
132 and 133 teletypewriter sets, and model 14 
(FPR23), used with model 19 teletypewriter 


sets, are usually packed in the same general 
manner: 


(a) Major components (typing reperforator 
unit, base, cover, and table (when used)) are 
each packed in a separate box. 

(b) When packed for export shipment, sev- 
eral of the individual items of equipment fre- 
quently are placed in one waterproof metal con- 
tainer which in turn is packed in a larger 
wooden box. A layer of excelsior between the 
metal container and the wooden box protects the 
contents during transportation. 

b. Each major component of a complete set 
is usually packed in a separate box. The data 


Contents of package Outside dimensions (in.) Niaeiry aed + ati 
Typing reperforator 4TFPR17FN226 24% x 20% x 16% 5.5 86 
Base 4TFK105KH 31% x 26% x 18% 8.9 111 
Cover 4TC161 22 x 20% x 20% 6.7 18 
Typing reperforator 4TFPR5H 24%.x 20% x 16% 5.5 86 
Typing reperforator 4TFPR21GB226 24% x 20% x 16% 5.5 86 
Base 4TFB43 25% x 20% x 14% 4.2 49 
Cover 4TC166 22 x 20% x 20% 6.7 18 
Typing reperforator 4TFPR23GB226 24% x 20% x 16% 9.8 150 
Base 4TFPRB4 25% x 20% x 13% 4.0 50 
Cover 4TC168 22 x 20% x 20% 6.7 5.2 
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Table IV. Principal differences in motors, gears, targets, etc. 


Pisani esti Motor Gear Pinion Target Speed Tuning fork dean 
unit oa filter 
Pa Part 
Code No. ay ot Type No Teeth psn Teeth sina Spots Opm pe — Vps Part No. 
FPR1I7TFN226 | 105738 779538 | A-c 73106 35 71974 7 7105 10 3868 2,102 103628 87.6 99250 
and gov- *404 2,308 104984 96.19 
FPR1I7FN222 erned 
series 
FPR1I7FT226 | 105749 | 1040388 | A-e 73106 35 71974 4 7105 10 368 2,102 103628 87.6 99250 
and gov- — -*404 2,308 104984 96.19 
FPR17FT222 erned 
series 
FPR5GB 110846 6708 | A-c 73106 35 71974 7 7105 10 368 2,102 103628 | 87.6 99250 
gov- *404 2,308 104984 96.19 
erned 
series 
FPR21H226, 86933 82283 | A-c 78509 30 78510 7 . 368 1,800 
FPR21H222, synch- 
FPR23H226, ronous 
and 
FPR23H222 
FPR21GB226, 102969 | A-c 78509 30 78510 7 93908 385 368 1,800 103628 87.6 
FPR21GB222, gov- 
FPR23GB226, erned 
and series 
FPR23GB222 
FPR21GB226, | 106174 6708 | A-c 73106 35 71974 7 7105 10 3868 2,102 103628 87.6 99250 
FPR21GB222, or gov- *404 2,308 104984 96.19 
FPR23GB226, 107151 erned 
and series 
FPR23GB222 


*Speed for interoperation with British (Creed) equipment. 
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Figure 15. Typical packaging for export shipment. 


furnished below was obtained from particular 
shipments and may be used as a guide. 


Note. Items may be packaged in a different manner 
from that shown depending upon supply channels. 


c. A watertight metal container, similar to 
the container shown in figure 15, protects the 
equipment when packed individually or when 


several units are packed in one box. As a 
turther protection against moisture and possi- 
ble rusting of the equipment, bags of silica gel 
(dessicant) are placed inside the water tight 
metal containers. Moistureproof-vaporproof 
barrier of special, heavy, foil-lined paper fur- 
nishes further protection for the equipment 
after it is placed in a cardboard carton. 


Section Il. APPLICATION 


9. General 


a. The model 14 typing reperforator, which 
is a major component of many teletypewriter 
sets, may be used as follows: 

(1) To receive messages. 


(2) To monitor messages being received or: 


transmitted by other teletypewriter equipment 
in the same circuit. 
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(3) To send messages. 

b. Model 14 typing reperforators record the 
message both in type and in code perforation 
which permits a check of the text of the mes- 
sage and rapid retransmission by transmitter 
distributor if relay of the message is desired. 

c. Since the model 14 typing reperforator has 
no remote control motor stop feature, it is not 


suitable for operation with equipment using re- 
mote control but may be used in any other type 
of teletypewriter circuit. 


Note. Page-printing teletypewriters with communi- 
cation keyboards (Printer TG-7-A, Teletypewriters 
TG-7-B, TT-5/FG, TT-7/FG, etc.) stop when FIGS 
and H keys are operated in that order. Page-printing 
teletypewriters with weather keyboards (Teletype- 
writers TG—37-B, TT-6/FG, TT-8/FG, etc.) stop when 
FIGS, BLANK, and H keys are operated in that order. 


d. Model 14 typing reperforators, like other 
teletypewriter equipment used by the Army, are 
wired for neutral operation. Model 14 typing 
reperforators may be operated on polar circuits 
by working through repeaters such as Repeater 
TG-30 (Terminal, Telegraph) or by making 
minor wiring changes. (See par. 130.) 

Note. Except in emergencies where break-down of 
the regular power supply makes polar operation neces- 


sary, polar operation directly to the typing reperforator 
is not recommended for Army use. 


10. Use as Part or Reperforator Transmitters 


TG-26-A and TG-27-A (fig. 16) 


a. The model 14 (FPR17) sending-receiv- 
ing typing reperforator and a transmitter dis- 
tributor are the main components of Reperfora- 


“FPRI7 TYPING 
REPERFORATOR UNIT 


TLEST4IS 


Figure 16. Model 14 (FPR17) typing reperforator, part 
of Reperforator Transmitters TG—26—A 
and TG—27—A. 


= METAL SHELF 


Figure 17. Model 14 (FPR5) typing reperforator, part 
of Teletypewriter Set AN/TGC—1. 


tor Transmitters TG-—26-A and TG—27-A. 
The FPR17 typing reperforator furnishes the 
means for sending and receiving messages and 
for recording messages for retransmission at 
high speed. 

b. Reperforator Transmitters TG—26—-A and 
TG-27-A are design for field use but also 
may be used in fixed plant circuits similar to 
circuits using 132 and 133 teletypewriter sets. 

c. Refer to TM 11-2201 for further informa- 
tion concerning Reperforator Transmitters 
TG-—26—-A and TG—27-A, components of Re- 
perforator Teletypewriter Sets TC-16 and 
TC-17. 


I1. Use as Part of Teletypewriter Set 
AN/TGC- | 


a. The FPR5 typing reperforators used with 
Teletypwriter Set AN/TGC-1 provide the 
means for receiving and recording messages at 
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Figure 18. Model 14 (FPR21) typing reperforator, part 
of 132 and 133 teletypewriter sets. 


high speed. This equipment is normally: used 
in signal centers or tape relay stations where 
large amounts of traffic are handled. While 
one reperforator receives messages from a dis- 
tant station, the other reperforator may be 
used to monitor outgoing messages which are 
transmitted by a transmitter distributor within 
the set. 

b. Refer to TM 11-2203 for information 
concerning the use of the FPR5 typing reper- 
forator as part of Teletypewriter Set AN/- 
TGC-1. 


12. Use as Part of 132 and 133 Teletypewriter 
Sets (fig. 18) 


a. As part of 132 and 133 teletypewriter sets, 
the model 14 (FPR21) typing reperforator 
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furnishes the means for receiving and record- 
ing for retransmission at high speed, messages 
from radio teletype circuits, from other 132 and 
133 teletypewriter sets, or from code room cir- 
cuits using 131 teletypewriter sets. 

b. Refer to TM 11-2210 for information con- 
cerning 132 teletypewriter sets and to TM 
11-2211 and TM 11-2214 for information con- 
cerning 133 teletypewriter sets. 


13. Use as Monitor for Teletypewriters 


TT-7/FG and TT-8/FG and Other Model 
19 Teletypewriter Sets (fig. 19) 


a. The model 14 (FPR23) typing reperfora- 
tor is not part of Teletypewriters TT-—7/FG and 
TT-8/FG but is used with this equipment and 
other model 19 teletypewriter sets as a moni- 
tor. The model 14 (FPR23) typing reperfora- 
tor records all messages transmitted or re- 
ceived on the circuit either for record purposes 
or for retransmission. 

b. The model 14 (FPR23) typing reperfora- 
tor also may be used to receive urgent messages 


'FPR23 TYPING 
REPERFORATO 
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Figure 19. Model 14 (F PR23) typing reperforator used 
as monitor for Teletypewriters TT—7/FG and 
TT—8/FG and other model 19 teletypewriter sets. 
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Figure 20. Example of a@ receiving bank. 


on one circuit when the associated teletype- 
writer equipment is operating on another cir- 
cuit or is otherwise unavailable. 

c. Refer to TM 11-2216 for information on 
Teletypewriters TT-7/FG and TT-8/FG. 


14. Use with Other Teletypewriter Systems 


Typing reperforators may be used in many 
other teletypewriter systems where large vol- 
umes of traffic must be handled. The particu- 
lar installation involved will determine what 
type of equipment is used and how it is to be 
connected. Typical of such cases is the use of 
several receiving-only typing reperforators 
grouped together to form a receiving bank. 
Generally the receiving-only typing reperfora- 
tors will all be mounted in a console which 
contains the necessary wiring, relays, recti- 
fiers, etc., for a teletypewriter terminal. The 


incoming circuits terminate at the console and 
the internal wiring is arranged to connect a 
receiving-only typing reperforator to each indi- 
vidual circuit. An example of a receiving bank 
as used in a semiautomatic tape relay station is 
shown in figure 20. Refer to TM 11-2212 for 
information on semiautomatic tape relay in- 
stallations. 


15. General Functioning of Equipment 


The general functioning of all model 14 typ- 
ing reperforators is the same regardless of the 
power supply or type of equipment with which 
the model 14 is operated. All model 14 typing 
reperforators receive start-stop five-unit tele- 
typewriter code impulses. Model 14 typing 
reperforators equipped with keyboards trans- 
mit five-unit start-stop teletypewriter code im- 
pulses. 
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Figure 21. Five-unit start-stop teletypewriter code. 


16. Five-Unit Start-Stop Teletypewriter Code 


All typing reperforators operate by receiving 
the five-unit start-stop teletypewriter code im- 
pulses. Typing reperforators equipped with 
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keyboards also transmit these code impulses. 
The teletypewriter code used to transmit mes- 
sages between typing reperforators (and other 


teletypewriter equipment) consists of five sel- 
ecting impulses used in various combinations 
of current (marking) and no-current (spac- 
ing) impulses. Each group of five selecting 
impulses is preceded by a start impulse which 
is always a spacing impulse and is followed by 
a stop impulse which is always a marking im- 
pulse. These start and stop impulses are used 
to keep the sending and receiving teletype- 
writer equipment in step (synchronism) as 
described in paragraph 18. Figure 21 illus- 
trates the relationship between the keyboard 
symbols, the code impulses, and the perforations 
and typing on the tape produced by the typing 
reperforator. 


17. Functioning of Transmitting and 
Receiving Mechanisms 


a. TRANSMITTING MECHANISM (FIG. 22). The 
sending contacts in the transmitting mechan- 
ism on the sending-receiving base, on which 
the FPR17 typing reperforators are mounted, 
are controlled by the keyboard. When a key- 
lever on the keyboard is depressed, a combina- 
tion of the sending contacts open and close 
the signal line in succession to produce im- 
pulses corresponding to the teletypewriter code. 

b. RECEIVING MECHANISM (FIG. 23). The 
selector magnet in the receiving mechanism is 
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controlled by the code impulses received from a_ 
transmitting mechanism and translates the im- 
pulses into related mechanical movements of 
certain parts. The selection of a particular 
combination of positions for these parts deter- 
mines the code perforations to be punched 
in the tape and the character to be printed 
on the tape. The electrical impulses received 
by the selector magnet may come from either 
the transmitting mechanism on the sending- 
receiving base on which the typing reperforator 
is mounted or from other teletypewriter equip- 
ment to which the typing reperforator is con- 
nected by wire or radio circuits. 


18. Synchronism 


The motor unit, which provides the typing 
reperforator with the mechanical power re- 
quired to operate various parts in the transmit- 
ting and receiving mechanisms, is also used to 
keep interconnected typing reperforators and 
other teletypewriter equipment in synchronism. 
All typing reperforators equipped with the 
same type of gear combination and motor can 
be adjusted to operate at the same average 
speed. Figure 24 shows the motor governor, 
which controls the speed of the typing reper- 
forator within very close limits. Synchronous 
motors always operate at a definite speed. The 
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Figure 22. Transmitting mechanism, 
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Figure 23. Receiving mechanism. 


remaining small differences in speed could 
still cause the receiving mechanism to get out 
of step gradually with the transmitting mech- 
anism, except for the control exercised through 
the start and stop impulses in the teletype- 
writer code. This control is accomplished by 
designing the receiving mechanism to complete 
one revolution for each group of impulses 
quickly enough to have time to stop and wait 
for the next start impulse. Small variations 
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in speed cause the receiving mechanism to 
wait only a few thousandths of a second more 
or less than the normal waiting period before 
the next start impulse. This arrangement keeps 
all typing reperforators and other teletype- 
writer equipment connected in the same cir- 
cuit in exact synchronism by insuring that the 
receiving mechanisms are always in the right 
position at the beginning of each group of five 
selecting impulses. 


Section Ill. ASSEMBLY AND DISASSEMBLY 


Note. The information in this section is intended to 
present the unpacking procedures applicable to the 
several packing arrangements currently in use. The 
different arrangements encountered will depend upon 
whether the equipment has been packaged for oversea 
shipment, packed for domestic (other than oversea) 
shipment, or simply arranged in the carrying chests 
(in the case of the FPR17 typing reperforator) for 
transportation and storage by the using organization. 


19. Unpacking Overseas Packing Cases 


a. GENERAL. Be careful when unpacking and 
handling the equipment. It may be damaged 
easily when not protected by the packing case. 
Follow the steps outlined in 6 below when un- 
packing the equipment. 


Caution: Don’t unpack in a location where 
the equipment will be exposed to rain, snow, or 
mud. Such exposure may require a complete 
overhaul gf the equipment before it can be 
put into operation, or may render it useless. 

b. STEP-BY-STEP INSTRUCTIONS FOR UNPACK- 
ING EXPORT SHIPMENTS (FIGS. 15 AND 25). 


Figure 24. Governor end of motor unit. 
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Figure 25. Typical arrangement of metal container in 
wooden case. 


(1) Place the packing case as near the operat- 
ing position or workbench as convenient. 

(2) Cut and fold back the steel straps. 

(3) Remove the nails, using a nail puller, 
and remove the top and one side of the pack- 
ing case. Prying off the sides and top may re- 
sult in damage to the equipment. 

(4) Remove the waterproof metal container 
or the moistureproof barrier and any cor- 
rugated paper covering the equipment inside 
the case. See d below for instructions on 
opening the waterproof metal container. 

Caution: When removing waterproofing and 
other protective wrappings, do not remove any 
moistureproofing and fungiproofing coatings. 

(5) Remove the equipment from its inner 
case and place on the workbench or near its 
final location. 

(6) Thoroughly inspect the equipment for 
possible damage during shipment. 
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(7) Check the contents of the packing case 
against the master packing slip. 

c. OPENING CARDBOARD CARTON AND WATER- 
PROOF PAPER BARRIER. No special instructions 
are required for opening the waterprouf paper 


“TLSST9IS 


Figure 26. Opening metal container, using 
wooden block. 


Figure 27. Opening metal container, using screw driver. 
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barrier and removing the equipment from the 
cardboard carton. A typical waterproof paper 
barrier is shown in figure 29. 

d. INSTRUCTIONS FOR OPENING SHEET-METAL 
CONTAINERS (FIGS, 26 AND 27). The sheet- 
metal container is sealed by soldering the top 
to the sides. To open, the soldered seam is 
broken by prying the side of the container away 
from the soldered seam, as follows: 


(1) Wipe off excess solder with a soldering 
iron. Do not use a torch as contents of the 
container are inflammable. 


(2) With a wooden block or a screw driver 
(figs. 26 and 27) pry the side from the soldered 
seam. 


(3) After the soldered seam is opened com- 
pletely, pry off the cover. 


(4) After the bags of dessicant and protec- 
tive cardboard packing are removed from the 
top, lift or draw out the unit packages. 


20. Unpacking Domestic Packing Cases 


a. Typing reperforators packed for domestic 
(other than oversea) shipment may be received 
in shipping cases similar to the one shown 
in figure 28. Cut the metal straps and remove 
nails and cover as described in paragraph 19. 


b. No special instructions are required to 
open the cartons used to protect the equipment. 
In some instances heavy packing paper may 
be used in place of the cartons shown in 
figure 28. 


Note. Whenever practical, save the original packing 
boxes and cartons for use in future local shipments or 
shipments to higher echelon repair shops. 


21. Assembly 


ad. GENERAL. (1) No assembly operations are 
required for the new model 14 (FPR17) typing 
reperforators, part of Reperforator Transmit- 
ters TG-26—A and TG—27-A, because the equip- 
ment is permanently mounted on the chest 
base during manufacture. 


(2) The replacement model 14 (FPR17) 
typing reperforator is assembled in the same 
manner used to assemble model 14 (FPR21 and 
FPR23) typing reperforators ((4) and b 
below) except that the base mentioned in b 
(1) below is bolted to a chest with the mount- 
ings furnished for that purpose. 


(3) FPR5 typing reperforators require no 
special instructions for assembly. After the 
reperforator is unpacked, it is placed on a metal 
shelf in the console housing the complete tele- 
typewriter set. Should the FPR5 typing reper- 
forator be shipped partially dismantled, follow 
the applicable instructions given in b below. 


(4) Model 14 (FPR21 and FPR23) typing 
reperforators generally are packed in four 
boxes. To assemble the typing reperforator, 
first remove the reperforator unit, base, cover, 
and table (when used) from their respective 
packing cases. 


b. STEP-BY-STEP INSTRUCTIONS FOR ASSEM- 
BLING FPR21 AND FPR23 TYPING REPERFORA- 
TORS. (1) Place the reperforator base on the 
reperforator table or on the associated equip- 
ment table. 


(2) Fasten the reperforator unit on the 
base. Make sure that the reperforator is fully 
seated on the base. 


(3) Mount the tape container on the right- 
hand side of the base and fasten it with the two 
screws provided for this purpose. In mounting 
the tape container be careful not to bend the 
tape-out lever. 


(4) Install the ribbon. (See par. 30.) 

(5) Lower the cover of the assembled re- 
perforator. 

(6) Lift up the front of the cover. 

(7) Install a roll of tape. (See par. 31.) 

(8) Lower the cover. 

Note. In prescribing the above assembly procedure, 
it is assumed that the typing reperforator was in 
normal working order when it was packed for ship- 
ment. When the exact condition of the equipment is not 
known complete the checks, adjustments, and repairs 


listed in paragraph 22 before completely assembling 
the reperforator. 


22. Physical Checks and Adjustments 


a. At the time the equipment is being un- 
packed and assembled, and in all cases before 
the typing reperforator is connected to other 
equipment, check the following: 

(1) General physical condition of entire re- 
perforator to determine that no damage oc- 
curred during shipment. (When damaged ap- 
paratus is received, if possible complete the 
repairs in accordance with instructions in part 
five, otherwise return the equipment for re- 
placement as directed by the local commander.) 


(2) Entire typing reperforator to determine 
that no excelsior or other packing material has 
entered the moving parts. (Refer to par. 34e 
and 134 for instructions on cleaning, when 
neeessary.) 


Figure 28. Typical packing case for domestic shipments. 


Figure 29. Typical waterproof paper barrier. 
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(3) All mechanical parts for lubrication. 
(Refer to section VII for lubrication instruc- 
tions.) 

(4) Motor, fuse, switches, cords, and plugs 
to make sure that all connections and moving 
parts are in satisfactory condition. (Refer to 
part three and part five for additional informa- 
tion.) . 

Note. All section and part references refer to the 
numbered sections and parts in book 1. 

b. At least one teletypewriter ribbon will be 
furnished with each typing reperforator. Refer 
to paragraph 30 for instructions on placing 
new ribbons. 

c. Normally, tape is not supplied as part of 
model 14 typing reperforator but will be fur- 
nished in varying quantities with other parts 
of teletypewriter sets and systems. (Refer to 
par. 31 for instructions on installing tape.) 


23. Disassembly and Repacking 


a. The new model 14 (FPR17) typing re- 
perforator, part of Reperforator Transmitters 
TG-26-A and TG~—27-A, is not disassembled 
for packing; the complete chest is packed in 
one box. See TM 11-2201 for repacking in- 
structions. 

b. To disassemble the replacement model 14 
(FPR17) typing reperforator and the model 
14 (FPR21 and FPR23) typing reperforators, 
proceed as follows: 

(1) Remove all external wiring and cord 
connections. 

(2) Remove the cover. 
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(3) Remove any tape remaining in the tape 
slide by operating the backspace lever and 
pulling the tape to the right. 

(4) Remove the tape container. 

(5) Remove the typing reperforator unit by 
removing the two thumbscrews and lifting the 
reperforator straight up. 

(6) Lift the base from the reperforator 
table or associated equipment table. 

c. The repacement model 14 (FPR17) typ- 
ing reperforator for use with Reperforator 
Transmitters TG-26-A and TG-—27-A, and 
model 14 (FPR21 and FPR23) typing reper- 
forators should be repacked in the original indi- 
vidual boxes, if possible. If the original boxes 
are not available, use a suitable cardboard box 
or wrap with heavy wrapping paper similar 
to the waterproof barrier shown in figure 29. 
Before boxing or wrapping the typing reper- 
forator, bolt it to a wood pallet which will ex- 
tend about 1 inch on all sides. Place the boxed 
or wrapped equipment in a strong wooden box 
and cushion with excelsior or similar material 
to prevent shifting of the equipment. The excel- 
sior should be at least 3 inches thick between 
the sides of the box and all parts of the equip- 
ment. Securely nail the cover or the box and 
strap with metal tape or strong wire. 

d. Mark clearly on the outside of the box 
containing repacked equipment: the equipment 
contained, condition of the equipment, and 
whether or not the equipment has been mois- 
tureproofed and fungiproofed. Obliterate all 
marks on the box that do not apply to the 
contained equipment. 


PART TWO 
OPERATING INSTRUCTIONS 


Note. For information on destroying this equipment to prevent enemy use, see the destruction notice at the front 
of this manual. 


Section IV. CONNECTIONS, PREOPERATIONAL ADJUSTMENTS, AND TESTS 


24. Connections 


a. WIRING AND CORD CONNECTIONS FOR 
MODEL 14 TYPING REPERFORATORS. (1) In gen- 
eral, wiring and cord connections for model 
14 typing reperforators consist of plugging 
the various plugs into suitable receptacles on 
equipment tables; all the intricate wiring con- 
nections are made at the factory. Usually each 
receptacle is marked to show which cord is 
plugged into it. Where no markings appear 
on the equipment tables, refer to the wiring 
diagram for the particular equipment involved. 

(2) In addition to the cords furnished with 
receiving-only typing reperforators (a power 
cord and a cord equipped with a red shell plug) 
sending-receiving typing reperforators have a 
cord terminating in a black shell plug which is 
used to make connections to the sending cir- 
cuit of the reperforator. 

b. CONNECTIONS FOR MODEL 14 (FPR17) 
TYPING REPERFORATORS. (1) The new model 
14 (FPR17) typing reperforator, part of Re- 
perforator Transmitters TG-—26—-A and TG- 
27—A, is completely wired to the associated 
equipment at the factory. No additional wiring 
is required except the plugging of the reper- 
forator signal cord into one of the signal cir- 
cuit jacks (line or local) in the associated 
equipment jack box. 

(2) For information on connecting a re- 
placement model 14 (FPR17) typing reperfor- 
ator, see paragraph 129. 

c. CONNECTIONS FOR MODEL 14 (FPR5) 
TYPING REPERFORATOR. The Model 14 (FPR5) 
typing reperforator, part of Teletypewriter Set 
AN/TGC-1, is equipped with a power cord and 
a circuit cord. Receptacles for the two cords 
are mounted in jack boxes permanently fas- 
tened to the interior of the console housing the 
entire teletypewriter set. Refer to TM 11-2203 


for information on the connections necessary 
for the model 14 (FPR5) typing reperforator. 


d. CONNECTIONS FOR MODEL 14 (FPR21 AND 
FPR23) TYPING REPERFORATORS. Model 14 
(FPR21 and FPR23) typing reperforators, 
used as part of fixed plant equipment, normally 
are packed as separate complete units. All 
circuit connections between the typing reper- 
forators and its base on the associated equip- 
ment are made automatically when the typing 
reperforator is fastened in position on its 
mounting plate. 

Note. All other wiring and connections are made 


on the associated equipment. See technical manuals on 
associated equipment for connection information. 


25. Power Supply 


a. GENERAL. (1) Ordinarily power for the 
reperforator motor and signal circuit is fur- 
nished through the associated equipment with 
which the model 14 typing reperforator is de- 
signed to operate. For information on the 
various types of power supplies that may be 
used, see the installation procedures in the 
technical manuals for the associated equipment. 

(2) The motors furnished with typing re- 
perforators are designed to operate either on 
ac or de at specific voltages (and frequencies 
in the case of ac). However, when the available 
power supply and the motor nameplate data 
differ, the motor may be connected to the 
power supply through a multiple-voltage, multi- 
ple-frequency rectifier or other voltage-adjust- 
ing equipment, usually furnished with the as- 
sociated equipment. 

(3) Table V is a summary of the types of 
motors supplied with typing reperferators and 
the power sources on which the associated 
equipment operates. 
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Table V. Motor types and power sources. 


nd 


Erving Associated 
reperforator : 
anit equipment 
FPR 5 Teletypewriter 
Set AN/TGC—1 
FPR 17 Reperforator Transmitters 
TG—26—A and TG—27—A 
FPR 21 132 and 133 
teletypewriter sets 
FPR 23 Model 19 teletypewriter sets 


115-volt ac 25- or 40-cycle, 


Power source* Motor unit 
supplied 
110-120 volt ac or dc Synchronous 


Governed series 


Governed series 
115-volt de, 115-volt ac 50- 


or 60-cycle 
95- to 250-volts 25- to 60-cycle Synchronous 
one-phase ac, 105- to 125-volt de Governed series 
D-c shunt 
115-volt ac 25- to 60-cycle, Synchronous 


115-volt dc Governed series 


*This refers to the power source of the associated equipment, not the actual voltage supplied to the typing reperforator. 


b. MODEL 14 (FPR17) TYPING REPERFORA- 
TOR. The motor of the typing reperforator 
used as part of Reperforator Transmitters 
TG—26—A and TG-27-A is designed for oper- 
ation on 115-volt, 50- to 60-cycle ac. The three- 
position switch mounted on the associated equip- 
ment connects resistors into the motor and 
control circuits to permit operation on 115- 
volt de and 115-volt, 25- to 40-cycle ac, in addi- 
tion to the power mentioned above. Be sure to 
throw the three-position switch to the posi- 
tion matching the local power supply before 
connecting the power cords. Power connections 
during repair are discussed in section XIV and 
illustrated in figure 93. 

c. MODEL 14 (FPR5, FPR21, AND FPR23) 
TYPING REPERFORATORS. The type of motor 
supplied with typing reperforators used with 
fixed plant equipment varies with the type 
of power source to which the associated equip- 
ment is connected. (See table V.) 


26. Grounding 


Grounding of model 14 typing reperforators 
is not required because each typing reperfora- 
tor is connected to ground (for protection of 
personnel against shock) through its associated 
equipment. Grounding of equipment during re- 
pair is discussed in paragraph 131. 


27. Signal Circuit 


The signal circuit, like the ground connec- 
tion discussed in paragraph 26, is obtained 
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from the associated equipment. The signal line 
does not connect to the typing reperforator 
directly except for emergency operation. For 
information on the various types of signal 
circuits that may be used, see the installation 
procedures in the technical manuals for asso- 
ciated equipment. Signal circuit connections 
during repair are discussed in paragraph 130. 


28. Preoperational Checks and Adjustments 


a. GENERAL. (1) All typing reperforators 
are adjusted properly at the factory before 
being packed for shipment. However, before 
putting either new or used equipment in opera- 
tion, inspect the equipment. and, if necessary, 
lubricate. 

(2) Whenever definite information is not 
available on the condition of the equipment, 
make checks to be sure that one of the adjust- 
ments have shifted. Check the following items, 
and any other items observed to be in ques- 
tionable condition. : 

b. Motor. Turn the motor by hand in the 
direction of normal rotation (counterclockwise 
when viewed at governor end). Be sure there 
is no bind or excessive backlash between the 
motor pinion and the main-shaft gear, or that 
there are no binds in other parts of the equip- 
ment. Readjust if necessary (refer to section 
XV). See paragraph 29 for motor speed test 
and adjustment. 

Caution: Do not turn the motor backward 
(governor in clockwise direction). Reversing 


the direction in which parts are designed to 
move may cause jamming or may break or 
otherwise damage parts. 


c. CLUTCH LEVER CONTACTS (FPR21 ONLY). 
Turn the motor and check to see that the clutch 
lever contacts close when the sixth cam com- 
pletes each revolution. Readjust if necessary. 
(See par. 352.) 

d. TAPE-FEED PAWL. Turn the motor and 
check to see that the tape-feed pawl engages 
and turns the tape-feed roll. Readjust if neces- 
sary. (See par. 290.) 


e. RIBBON-REVERSE SHAFT. Make sure the 
ribbon-reverse shaft is fully engaged with one 
of the ribbon-feed shafts. 


f. TAPE REEL. See that the tape reel is free 
on its axis and that the tape feeds properly. 

g. TAPE-FEED MECHANISM. Insert a piece of 
perforated tape in the typing reperforator. 
Turn the motor by hand in the direction of rota- 
tion (counterclockwise) and observe whether 
the tape advances one full row of perforations 
for each complete turn of the main shaft. If 
the tape moves either more or less than one full 
row of perforations, readjust to meet the re- 
quirements given in paragraph 289. 


29. Checking and Adjusting Motor Speed 


a. GENERAL. (1) Typing reperforators used 
with fixed plant teletypewriter equipment 
usually are equipped with governed series 
motors which require adjusting but may be 
equipped with synchronous motors that do not 
require adjusting. Reperforators used with 
tactical teletypewriter equipment generally are 
equipped only with governed series motors 
which must be adjusted to operate at definite 
speeds. The motors of all teletypewriter sets 
in the same circuit or net must be set to operate 
at the same speed before satisfactory operation 
is possible. 

(2) The speed of the motor may be checked 
by the use of a tuning fork (speed indicator) 
and target. The governor, mounted on the end 
of the motor shaft, similar to a flywheel, uses 
centrifugal force to open a set of contacts con- 
nected in the motor circuit, and thus controls 
the normal operating speed of the motor. The 
normal speed of the motor may be varied by 
means of an adjusting bracket and an adjust- 
ing lever which turn the speed-adjusting wheel 


extending through an opening in the face of 
the governor. A breaking or making action of 
the governor contacts takes place and the speed 
of the motor varies accordingly. Detailed func- 
tioning of the governor is explained in section 
XI and wiring diagrams for the complete typ- 
ing reperforator include diagrams of the motor 
circuit. 

b. DESCRIPTION OF TARGET AND TUNING 
Fork. A target of alternate black and white 
spots is painted around the outer rim of the 
governor and is used with a speed indicator 
(tuning fork) to check the motor speed 
visually. Although the number of spots on a 
target varies, the method of using the target 
in checking and setting the motor speed re- 
mains the same. Tuning forks, made of flexible 
metal and equipped with a slit shutter on one 
end, are constructed to vibrate at certain 
speeds. By striking the side of the tuning fork 
against the hand the shutter is made to vibrate. 
By holding the slit on the shutter close to the 
eye the spots on the target may be viewed 
through the slit. This is called scanning. When 
the proper fork for a given motor speed is used 
for scanning, the spots on the target will appear 
to be motionless or moving slowly in the same 
direction in which the governor is turning. 
The 87.6-cycle tuning fork normally is used 
when adjusting the motor speed. 

c. CHECKING AND ADJUSTING GOVERNED 
SERIES MOTORS WITH TARGET AND TUNING 
ForK. There must be illumination on the target 
while using it to check and adjust motor speed. 
If a target lamp is not mounted behind the 
motor, a source of illumination such as a flash- 
light must be rigged in such a manner that a 
steady light will shine on the target. Before 
attempting to adjust the speed of the motor, 
allow the motor to run from 3 to 5 minutes. 
Adjust the motor while idling and, after the 
proper speed is obtained, check the speed while 
the motor is operating under a normal load 
condition. To provide a normal load (operat- 
ing) condition, depress the space bar and hold 
it down (if a keyboard is used) or receive a 
test message from other teletypewriter equip- 
ment. There should be no great variation in 
the two speeds. To check and set the motor 
speed, proceed as follows: 

(1) Using the 87.6 vibrations per second 
(vps) tuning fork, strike it against the palm 
of the hand to start it vibrating. - 


(2) Scan the target, holding the tuning fork 
as close to the eye as is necessary to view the 
target. 

(3) Adjust the speed, by means of the ad- 
justing bracket and lever, until the target as 
viewed through the tuning fork appears to stop. 
The motor is then synchronized at its proper 
speed. 

(a) If the spots on the target appear ‘to be 
moving in the same direction in which the 
motor is turning, the speed is too fast. De- 
crease the speed by momentarily pressing and 
releasing the governor adjusting bracket. (See 
fig. 30.) 

(b) If the spots on the target appear to be 
moving in an opposite direction from which 
the motor is turning, the speed is too slow. 
Increase the speed by momentarily pressing 
and releasing the speed-adjusting lever. (See 
fig. 30.) 


Note. Because it is difficult to adjust the governor 
so that the spots on the target appear to stand still, 


adjust the governor so that the spots appear to stop or 
to travel very slowly in the direction of motor rotation. 
If the spots appear to be jumping back and forth or 
to disappear suddenly, probably there is governor con- 
tact trouble. 


(4) When the motor speed has been checked 
and adjusted, turn off the target lamp or 
remove the rigged target illumination. 


Caution: There is a possibility of setting the 
speed incorrectly due to getting a speed multi- 
ple; that is, the speed could be half the desired 
speed, twice the desired speed, or some other 
multiple, but the spots would appear to be 
stationary when viewed through the fork shut- 
ters. Keep this in mind if trouble occurs due 
to incorrect speed. 

d. SYNCHRONOUS Motors. The speed of 
synchronous motors depends upon the power 
supply and the speed of the synchronous motor 
will be correct for proper operation of the 
typing reperforator provided correct gears are 
supplied with the equipment. (See table IV.) 


Figure 30. Checking and adjusting motor speed with target and tuning fork. 
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Figure 31. Installing ribbon in typing reperforator. 


Therefore no check or adjustment of synchron- 
ous motors is necessary if correct gears are 
supplied with the equipment. 


30. Installing Ribbon in Typing Reperforator 


a. Make sure the new ribbon has a hook 
fastened to each end and a reversing eyelet 
securely fastened in the ribbon at each end 
about 4 inches from the hook. The spool may 
be either metal or fiber but it must have small 
holes placed around the center hole to engage 
the ribbon-spool driving pin on the ribbon- 
spool shaft. 

b. Engage the hook of the ribbon in the hub 
of the empty spool and wind a few turns of 
ribbon on it. Be certain that the reversing eye- 
let has been wound onto the spool and covered 
by a few turns of the ribbon. 


Note, The ribbon feeds from the bottom of the right 
spool to the bottom of the left spool, or vice versa. 
Therefore the hook should be engaged in such manner 
that the ribbon being wound on the empty spool will 
wind in the same direction as the ribbon unwinds on 
the full spool, similar to the threading of a typewriter. 


c. Facing the machine, place the ribbon 
spools on the shaft so that the ribbon feeds 
from the bottom of the right spool to the bot- 
tom of the left spool without twisting. Turn 
each spool slightly on the shaft until the spool 
engages the driving pin on the ribbon-spool 
shaft. 

d. Thread the ribbon forward around both 
ribbon rollers, through the slots in the ribbon- 
reverse arms, and across the ribbon carrier. 
(See fig. 31.) Be sure the ribbon remains in 
the slots and that both reversing eyelets are 
between the ribbon spools and the ribbon- 
reverse arms. Check to eliminate slack in the 
ribbon. 


31. Installing Tape in Typing Reperforator 


The procedure for the installation of a roll 
of tape in a typing reperforator will vary ac- 
cording to the type of equipment used. In 
general the following instructions will apply to 
the installation of tape in most typing reper- 
forators. 31 
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Figure 32. Installing tape in typing reperforator. 
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a. Remove the cover of the tape container. 


b. Place the roll of tape on the spindle so 
that it unwinds from the bottom (clockwise). 


c. Bring the tape out of the container and 
over the roller. (See fig. 32.) 


d. Replace the cover of the container. 


e. Thread the tape through the tape chute 
and below the tape-guide spring and through 
the punch block. (See fig. 32.) 


f. Lift the tape-tension lever and pass the 
tape between the tape-tension lever and the 
feed roll. 


g. Grasp the tape with the thumb and fore- 
finger of one hand and strike characters with 
the other until sufficient perforations are made 
for the tape-feed pins to grip the tape-feed 
holes. (See fig. 32.) 


h. Insert the tape in the tape guide. 
i. Replace the tape-container cover. 


32. Setting Range Finder 


a. The procedure for the setting of the range 
finder, after arrangements have been made to 
connect the selector magnet (using cord with 
red shell plug) in a circuit where a long series 
of alternate R and Y impulses may be received, 
is always the same, regardless of the type of 
equipment used. The R and Y impulses may be 
transmitted from the local keyboard (if pro- 
vided) through the cord with black shell plug 
or received from other teletypewriter equip- 
ment. In all cases, the current in the selector 
magnet should be approximately 60 milliam- 
peres. An explanation of the use of a local test 


; Q 


Figure 33. Range-finder mechanism. 
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circuit which may be used to provide the neces- 
sary current when no other teletypewriter is 
available is given in paragraph 116. Specific 
numerical settings of the range finder for ini- 
tial and periodic line-ups of complete sets and 
systems are furnished in the technical manuals 
for the sets and systems. 

b. After arrangements have been completed 
to receivé a continuous series of alternate R 
and Y impulses in the selector magnet, proceed 
as follows to check and adjust the setting of 
the range finder: 

(1) Loosen the index-arm thumbscrew of 
the range-finder mechanism (fig. 33) and move 
the index arm toward the zero on the scale until 
errors begin to appear in the printed letters 
R and Y. 

(2) Move the arm slowly back toward the 
high end of the scale until the errors disappear. 
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(3) Note the low-limit scale reading. 
(4) Move the arm toward the high end of 


the scale until errors again begin to appear. 


(5) Move the arm slowly back toward the 
low end of the scale until the errors disappear. 


(6) Note the high-limit scale reading. 


(7) A typing reperforator, in good condi- 
tion, should give a lower scale reading between 
10 and 15, and an upper scale reading between 
85 and 90. Add the low and high readings and 
divide the result by two to find the scale read- 
ing for best operation. (For example, a low 
reading of 15 plus a high reading of 90 gives 
105, which, when divided by 2, gives a scale 
setting of 52.5, for best operation.) 

(8) Set the index arm at the scale reading 


for best operation (as determined above) and 
tighten the thumbscrew securely. 


PART THREE 
MAINTENANCE INSTRUCTIONS 


Note. The preventive maintenance instructions in this part will serve as a guide for any of the installations or 


groups of equipment for which this equipment is designed. 


Do not attempt unauthorized maintenance on this equipment. 


Section V. PREVENTIVE MAINTENANCE TECHNIQUES 


33. Meaning of Preventive Maintenance 


Preventive maintenance is a systematic series 
of operations performed at regular intervals 
on equipment when the equipment is not in 
the operating circuit. Preventive maintenance 
‘operations are designed to eliminate major 
breakdowns and unwanted interruptions in 
service, and to keep the equipment operating 
at top efficiency. To understand what is meant 
by preventive maintenance, it is necessary to 
distinguish it from trouble shooting and re- 
pair. The prime function of preventive main- 
tenance is to prevent break-downs, and, there- 
fore, the need for repair. The prime function 
of trouble shooting and repair is to locate and 
correct existing defects. The importance of 
preventive maintenance cannot be overem- 
phasized. The entire system of teletypewriter 
communication depends upon each set’s being 
in operation when it is needed and upon its 
operating efficiently. It is vitally important 
that teletypewriter operators and repairmen 
maintain their equipment properly. 

Note. Most of the operations in this section are 
first echelon (operator) and second echelon (organiza- 
tion repairmen) maintenance. Some operations in sec- 


tion VIII, moistureproofing and fungiproofing, are third 
or higher echelon maintenance. 


34. Description of Preventive Maintenance 
Techniques 


a. GENERAL. Most of the mechanical and 
electrical parts used in teletypewriter equip- 
ment require routine preventive maintenance. 
Those requiring maintenance differ in the 
amount and kind required. Because hit-or-miss 
maintenance techniques are not reliable, def- 
inite and specific instructions are needed. This 
section contains these specific instructions and 


serves as a guide for personnel assigned to 
perform the six basic maintenance operations: 
Feel, Inspect, Tighten, Clean, Adjust, and La- 
bricate. Throughout this manual the following 
lettering system is used for the six operations: 

F—Feel 

I—Inspect 

T—Tighten 

C—Clean 

A—Adjust 

L—Lubricate 
The first two operations, completed with the 
aid of necessary tools and test equipment, 
establish the need for the other four. The 
selection of operations is based on a general 
knowledge of field needs. For example, dust 
encountered on dirt roads during cross-country 
travel filters into the equipment no matter how 
much care is taken to prevent it. Rapid changes 
in weather (such as heavy rain followed by 
blistering heat), excessive dampness, snow, and 
ice tend to cause corrosion of exposed surfaces 
and parts. Without frequent inspections and 
the performance of necessary tightening, clean- 
ing, adjusting, and lubricating operations, 
equipment becomes undependable and subject 
to break-down. 

b. FEEL (F). The feel operation is used most 
often to check rotating machinery, such as the 
motor, cams, shafts, and to determine if elec- 
trical connections, bushings, etc., are over- 
heated. Feeling indicates the need for lubrica- 
tion or the existence of similar types of defects 
requiring correction. Many motors used in tele- 
typewriter equipment operate at relatively high 
temperatures. The maintenance man must be- 
come familiar with the normal operating tem- 
peratures of the equipment in order to be able 
to recognize signs of overheating. 
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Note. It is important that the feel operation be 
performed as soon as possible after shut-down and 
always before any other maintenance is done. 


c. INSPECT (I). Inspection is the most im- 
portant operation in the preventive mainte- 
nance program. The inspector must know how 
to check for required clearances, tensions, and 
adjustments of the various types of mechanical 
assemblies. A careless observer will overlook 
the evidences of minor trouble. Although these 
minor defects may not interfere with perform- 
ance of the equipment, valuable time and effort 
can be saved if they are corrected before they 
lead to major break-downs. Make every effort 
to become thoroughly familiar with the indica- 
tions of normal functioning, in order to be able 
to recognize the signs of defective equipment. 
Inspection consists of carefully observing and 
checking with tools, gages, etc. (when they are 
required), all parts of the equipment. Notice 
state of cleanliness, lubrication, amount of 
wear, adjustment and placement, tightness, 
clearance, tension, overheating, and moisture 
accumulation. Inspect for these conditions as 
follows: 

(1) Cleanliness, by carefully examining all 
surfaces of the units for accumulation of dust 
and dirt and excessive oil or grease. Parts, 
connections, and joints should be free of dust, 
corrosion, and other foreign matter. In tropical 
and high-humidity locations, look for fungus 
growth, mildew, and moisture accumulation. 

(2) Inadequate or excessive lubrication. 

(3) Excessive wear, as indicated by loose 
fittings, bearings, etc. 

(4) Adjustment and placement, by deter- 
mining that all mechanical and electrical parts 
are properly adjusted and in their original 
positions. 

(5) Tightness, by testing any connection, 
assembly, or mounting that is normally fas- 
tened in a rigid position. 

Caution: Before tightening any screws, bolts, 
or nuts, determine whether or not they are 
part or some adjustment. If so, tighten in ac- 
cordance with detailed requirement and ad- 
justment procedures given in part five and 
check all related adjustments. 

(6) Clearance between specified points, by 
feeling, sighting, or inserting gages as specified 
for item inspected. 

(7) Spring tensions, by using the appro- 
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priate special spring scale in the exact manner — 
shown in the illustration accompanying each 
spring tension requirement. 


(8) Overheating, as indicated by discolora- 
tion, blistering, or bulging of the parts or sur- 
face of the container; by leakage of insulating 
compounds; and by oxidation of metal contact 
surfaces. 

d. TIGHTEN (T). This operation applies 
only to soldered connections, bolts, screws, and 
fasteners holding items rigidly in place. Solder 
loose or broken soldered connections. Correct 
tightening procedure requires the use of the 
proper type and size of tools. Do not tighten 
screws, bolts, and nuts carelessly. Fittings 
tightened beyond the pressure for which they 
are designed will be damaged or broken. 


Caution: Do Not Tighten Parts or Apparatus 
Requiring Clearance or Tension Adjustment. 

e. CLEANING (C). (1) This operation as ap- 
plied to external surfaces of tables, boxes, 
covers, panels, frames, etc., is the normal clean- 
ing process. 

(2) Cleaning equipment interiors including 
delicate electrical and mechanical parts re- 
quires detailed specific instructions for each 
assembly and unit. This cleaning is normally 
performed as part of the preventive mainte- 
nance routine dsecribed in paragraphs 36 and 
AT. 

(3) Detailed cleaning instructions for major 
overhauls are given in part five. 

(4) Scheduled items marked with letter C 
need not be cleaned each time they are in- 
spected. Under some conditions, however, it 
may be necessary to complete the cleaning of 
a unit before starting the other operations. 
Clean all parts only when inspection shows that 
it is necessary. 

f. ADJustT (A). Adjustments are made only 
when they are necessary to restore normal 
operating conditions. Use extreme care in se- 
lecting the proper tools and gages before mak- 
ing adjustments. Many adjustments must be 
made in a particular sequence. Hach adjust- 
ment must meet all requirements for clearance, 
spring tension, speed, and other tolerance 
limits. If one adjustment is changed, all related 
adjustments must be checked. This check may 
involve a certain amount of duplication, but 
there are no practical short cuts when making 
overlapping functional adjustments. Detailed 


instructions for specific requirements and ad- 
justments are given in part five. 

g. LUBRICATE (L). Lubrication refers to the 
application of oil or grease to all rotating shafts 
and bearings, cam rollers, sliding surfaces, and 
other moving parts. It may include the appli- 
cation of oil to metal surfaces or parts of the 
equipment. All lubrication should be completed 
in accordance with instructions in section VII. 


35. Introduction to Preventive Maintenance 
Procedure 


a. The preventive maintenance procedure in 
this section is divided into two classes, work 
which can be completed while the teletype- 
writer set remains in service, and work which 
requires that the teletypewriter set be taken 
out of service. 


(1) The first class of work is limited to the 
operations performed on the teletypewriter set 
exterior, that portion of the keyboard (when 
provided) which is accessible while the typing 
reperforator is in service, and the equipment 
table. Instruetions for this work are given in 
paragraphs 36 and 37. 

(2) The second class of work includes the 
operations which require that the cover, re- 
perforator unit, keyboard base (when pro- 
vided), and motor unit be removed from their 
mounting surfaces before the preventive main- 
tenance work is started. 


(3) Detailed information on the different 
individual test requirements and adjustments 
of complicated parts and mechanisms are not 
included in this section. The preventive main- 
tenance check list in section VI includes refer- 
ences to the related instructions in require- 
ments and adjustments, section XV, which 
apply to the preventive maintenance proce- 
dures included in this section. 

b. Refer to section VII for lubrication in- 
structions and section VIII for moistureproof- 
ing and fungiproofing instructions. 

c. Preventive maintenance procedures for 
common classes of parts have been grouped as 
follows: 


Paragraph 
Associated equipment tables or shelves 36 
Typing reperforator exterior 37 
Cords, cables, and wiring 39 
Terminal blocks and slip connections 40 
Keys and switches 41 


d. Detailed preventive maintenance instruc- 
tions are arranged by paragraphs as follows: 
Paragraph 
Preparation for preventive maintenance 
inspection (typing reperforator out of 


service) 38 
Typing reperforator unit (less type basket) 42 
Type basket 43 
Keyboard base (when provided) 44 
Base (receiving-only) 45 
Motor unit 46 
Polar relays 47 


e. When worn, bent, or defective parts are 
found, repair or replace them as discussed in 
part five. 

f. After all preventive maintenance work in- 
cluding lubrication has been completed and the 
typing reperforator has been assembled, make 
the following test and adjustments: 

(1) Motor speed. 

(2) Range-finder setting. 

(83) Local operating tests. 


Note. Always Check Related Adjustments When 
Any Adjustment Is Made. 


36. Preventive Maintenance for Associated 
Equipment Tables or Shelves 


a. INSPECT. Inspect the associated equip- 
ment table or shelf for excess dirt, cracks, miss- 
ing or broken screws, bolts, or nuts; bent, 
rusted, or otherwise damaged sliding surfaces, 
and worn or damaged mountings. 

b. TIGHTEN. Tighten all loose screws, bolts, 
and nuts. 


c. CLEAN. Clean the outer surfaces of the 
table or shelf with a piece of clean cheesecloth 
moistened slightly in water. Moisten the cloth 
with a little dry-cleaning solvent (SD) to re- 
move oil, grease, or gummy deposits. Oil may 
be used to remove rust from the metal surfaces 
of the table or shelf. 


37. Preventive Maintenance for Typing Re- 
perforator Exterior (Typing Reperforator 
in Service) 

a. GENERAL. The instructions given below 
apply to the exterior surfaces of the typing 
reperforator (typing reperforator cover) and 
the section of the keyboard (when provided) 
which is accessible without removing the cover. 


b. CovER. (1) Inspect. Inspect the cover for 
broken cover glass, loose screws, broken or 
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damaged hinges, damaged g¢opyholder, and 
scratches. 

(2) Tighten. Tighten all loose screws. 

(3) Clean. (a) Wipe the cover glass with a 
clean piece of cheese cloth dipped in water. 
Polish it with a piece of clean, dry cheesecloth. 

(b) Remove dust and dirt from the outside 
surfaces of the cover by wiping it with a piece 
of clean cheesecloth moistened slightly in 
water. Moisten the cloth with a little dry-clean- 
ing solvent (SD) to remove oil, grease, or 
gummy deposits. 

(c) Remove dust from the inside surfaces of 
the cover by using a brush. Clean cheesecloth 
may be used but the lint has a tendency to 
cling to the inside padding and may cause 
damage to the moving parts of the typing re- 
perforator. If this operation necessitates the 
removal of the cover, perform the necessary 
work when the typing reperforator is taken 
out of service for a routine inspection as out- 
lined in paragraph 38. 

c. KEYBOARD BASE. The operation performed 
on the keyboard base while the typing reperfor- 
ator is in service consist of cleaning the outer 


surfaces of the keyboard, the key tops, and | 


keylevers as described in paragraph 44. 


38. Preparation for Preventive Maintenance 
Inspection (Typing Reperforator Out of 


Service) 


a. For a thorough preventive maintenance 
inspection the typing reperforator must be 
taken out of service and partially disassembled 
as outlined in b below. 

b. Take the following preparatory steps to 
facilitate inspection of the various units and 
parts. 

(1) When a table, bench, or box is not avail- 
able use the cover of the chest (in the case of 
tactical equipment) as a workbench. In the 
case of fixed plant equipment use a table. If 
practicable, lay the cover of the chest (if used) 
upright on several thicknesses of newspaper, 
cloth, or other material to protect the edges 
from scuffing and also to serve as a catch for 
small parts which may fall during disassembly 
of the equipment. If an equipment table is 
used, spread the newspaper or other material 
on top of the table to protect it from grease, 
oil, and other dirt. 
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(2) Disconnect the power ana connecting 
cords. 

(3) Remove the typing reperforator cover 
and place it where it will not be damaged. 


(4) Fold a length of cheesecloth into a pad 
about. 18 inches square and six or eight layers 
thick. If necessary, four or five thicknesses 
of any clean lint-free cloth can be used. 


(5) Place the cloth pad on the workbench. 


(6) Remove the base or keyboard base and 
place on several thicknesses of paper or cloth. 


(7) Remove the tape container from the 
typing reperforator base. Remove the ribbon 
from the typing reperforator unit. 


Caution: Be extremely careful in handling 
the typing reperforator unit. Units that have 
been dropped require a major overhaul and 
thorough testing before being put back into 
service. 


39. Cords, Cables, and Wiring 


a. GENERAL. The preventive maintenance 
procedure given in this paragraph applies to 
the wiring located in the base, on the typing 
reperforator unit, keyboard base (if provided), 
and motor unit. Wiring includes all cords, 
cables, and wiring placed at factory, at signal 
depot, or by installers and mechanics. Wires 
which are tied together with cords are some- 
times referred to as wiring harness. Wiring 
on equipment operated in all kinds of weather 


_and moved on all kinds of roads gets severe 


punishment. Watch its condition closely. 

b. INSPECT. (I). Inspect the wiring for 
cracked or deteriorated insulation, frayed or 
cut insulation at the connecting and supporting 
points, and improper placement which strains 
wires or connections. Watch for kinks and 
improper supports. 

(2) Inspect all ground connections for dirt, 
rust, corrosion, and loose connections. An open 
or loosely-connected grounded point may in- 
terfere with the operation of the equipment, 
and may also nullify the protection for operat- 
ing personnel. 

c. TIGHTEN (T). Tighten loose fasteners, 
cable clamps, coupling rings, wiring connec- 
tions. Solder loose or broken soldered connec- 
tions. 

d. CLEAN (C). Clean connector straps when 
they are dirty or corroded. The easiest way to 


clean a dirty connector is to remove it, scrub 
with a brush dipped in dry-cleaning sol- 
vent (SD), and dry it thoroughly with a cloth. 
Clean corroded connectors with No. 000 sand- 
paper. It is important that the entire contact 
surface of the connector be clean. 


40. Terminal Blocks and Slip Connections 


Terminal blocks, which are used as receiving, 
connecting, and distributing points for elec- 
trical circuits, consist of a strip of insulation 
and one or more types of connection devices. 
These connecting devices may be either sol- 
dered terminals, screw terminals, contact 
springs, or contact lugs. They require little 
preventive maintenance, especially if the wir- 
ing has not been changed. 

a. CLEAN (C). Clean the terminal blocks, 
when necessary, with a dry brush. Wipe off 
excessive moisture with a clean, dry cloth. 
When necessary, use a cloth moistened with 
dry-cleaning solvent (SD) to clean the in- 
sulation string. Wipe thoroughly with a cloth 
and then brush the block to remove all lint. 
Remove corroded, loose, or dirty connecting 
devices and clean them with a piece of crocus 
cloth. Carbon tetrachloride should be used to 
clean the electrical contacts of all connecting 
devices. 

b. INSPECT (I). Inspect terminal blocks for 
cracks, breakage, dirt, and loose connections 
or mounting screws; also inspect for flask-over 
paths. Carefully examine connections for 
mechanical defects, dirt, and corrosion. 

c. TIGHTEN (T). Tighten loose screws, lugs, 
and mounting bolts. Use a screw driver of the 
correct size. Do not exert too much pressure. 
Solder any loose or broken soldered connections. 

d. ADJUST (A). Adjust the spring tension 
of the contact springs when necessary. To 
increase the spring tension, grasp the spring 
near its point of attachment with either a 
spring bender or a pair of long-nose pliers. 
Twist the pliers or spring bender slightly in 
the direction in which tension is desired and 
move the tool continuously along the slight bow 
in the spring. Try the action of the contact 
after each adjustment. Be careful to keep all 
soldered connections intact. 

Note. Loose soldered connections should be repaired 


only by an experienced mechanic. Refer to related topics 
in section XIV. 
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41. Keys and Switches 


a. GENERAL. All keys and switches on the 
typing reperforators are grouped as a common 
class. No specific information is provided for 
any particular key or switch. 


b. INSPECT (I). Inspect the mechanical ac- 
tion of each key or switch and look for signs 
of dirt or corrosion of the key or switch; ex- 
amine the action of the switch by flipping the 
control knob or toggle, or by pressing the key- 
lever and noting the freedom of movement 
and the amount of spring tension. Check to see 
that the contacts are clean. 

c. CLEAN (C). Wipe off excessive moisture 
with a clean, dry cloth. Clean the exterior sur- 
faces of keys and switches with a stiff brush 
moistened in dry-cleaning solvent (SD) and 
polish the surfaces with a piece of cloth. Clean 
corroded key contacts by burnishing. Do not 
use sandpaper. Build-ups should be removed 
with the 5217A tool, which is designed for 
that purpose, and the pits should be burnished. 


d. TIGHTEN (T). Tighten loose screws, lugs, 
and mounting bolts, remove loose connections 
which are dirty or corroded and clean them 
before tightening or soldering. Solder any 
loose or broken soldered connections. 

e. ADJUST (A). Adjust keys and switches 
in accordance with specifications given in sec- 
tion XV. 


42. Typing Reperforator Unit (Less Type 
Basket) 


a. CLEAN (C). To simplify description of 
the cleaning procedures, instructions for clean- 
ing the type basket, which is a major assembly 
of the typing reperforator unit, are given in 
paragraph 43 following. To clean the re- 
mainder of the typing reperforator unit, pro- 
ceed as follows: 

(1) Place the typing reperforator unit on 
the workbench. Remove all old grease and oil 
that have gathered dirt and dust. Use a piece 
of clean, dry cheesecloth or other lint-free 
cloth folded over the end of screw driver TL—44 
to get between the hard-to-reach places. 

(2) Use a clean area of the cheesecloth as 
soon as one area becomes soiled with oil or 
grease. Loop a piece of cloth over the fingers 
and wipe all readily accessible surfaces. 
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Caution: Do not wipe dirty grease or other 
foreign matter into bearings. Remove as much 
of the dirty grease as possible with the tip of 
the screw driver or an orange stick. Wipe each 
bearing with a piece of clean cheesecloth. 

(3) Loosen both range-finder retaining 
screws. Remove the left-hand screw completely 
and slip the range finder off the remaining 
screw (with the slotted screw hole). Use a 
clean piece of cheesecloth folded over the end 
of a screw driver to remove oily deposits of 
dirt, dust, paper lint, etc., from the outer sur- 
faces of the selector mechanism and range 
finder. 

(4) Flush the selector mechanism by pouring 
a small amount (about 1 tablespoonful) of dry- 
cleaning solvent (SD) between the separator 
plates. Repeat the flushing process if necessary. 

b. INSPECT (I). Check the following parts 
for deficiencies as indicated: 

(1) Frame casting for cracks or other 
damage. 

(2) Loose, broken, or missing mounting 
screws. 

(3) All levers, bell cranks, rollers, bearings. 
shafts, and gears to determine that all parts 
move freely and are not bent, broken, or exces- 
sively worn. 

(4) Missing, broken, or distorted springs. 

(5) Main shaft and associated gears, bear- 
ings, cams, clutches, and springs for binding, 
excessive wear, or other damage. 

c. TIGHTEN (T). Tighten loose screws, bolts, 
or nuts if they are not part of some adjustment. 

d. ADJUST (A). Make all necessary adjust- 
ments in accordance with detailed requirements 
in section XV. 

e. LUBRICATE (L). Refer to section VII for 
instructions on lubrication. 


43. Type Basket 


Do not remove basket. 

a. CLEAN (C). (1) Fold a piece of clean 
cheesecloth into a pad about 8 inches wide and 
four or five layers thick. 

(2) Insert the pad between the type bars 
and the backstop to catch the dirt and excess 
dry-cleaning solvent (SD). 

(3) Wipe the faces of the type-bar pallets 
with a piece of cheesecloth moistened in dry- 
cleaning solvent (SD). Be careful not to bend 
the type bars. After the pallets are dry, brush 
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them with a dry typewriter brush (part of 
Tool Equipment TE-—50). Repeat the process 
if necessary. Flush the segment slots with dry- 
cleaning solvent (SD). 

b. INSPECT (I). Inspect the type basket for 
the following: 

(1) Missing mounting screws, bolts, and 
loose parts. 

(2) Frame for cracks or other damage. 

(3) Each type bar to determine that all 
parts move freely and are not bent or broken. 

(4) Each type bar for missing or damaged 
pallets. 

(5) Levers, gears, shafts, and bearings for 
signs of excessive wear, loose parts, or damage. 
(6) Missing, broken, or distorted springs. 

c. TIGHTEN (T). Tighten all loose screws, 
bolts, and other parts which are not involved 
in an adjustment. . 

d. ADJUST (A). Make all required adjust- 
ments in accordance with instructions in sec- 
tion XV. 

e. LUBRICATE (L). Refer to section VII for 
instructions on lubrication. 


44. Keyboard Base 


Note. If the keyboard base is not used, see para- 
graph 45. Place the keyboard base on the workbench. 

a. CLEAN (C). Do not disassemble the key- 
board base for ordinary cleaning. Refer to 
part five for major overhaul cleaning. For 
routing cleaning follow the procedure outlined 
below : 

(1) Clean the key tops with a cloth slightly 
moistened with water. Wipe off excessive mois- 
ture with a clean, dry cloth. 

Caution: Do not use dry-cleaning solvent 
(SD) or carbon tetrachloride on rubber key 
tops. 

(2) Remove all oil, grease, dust, and dirt 
from the outside surfaces of the keyboard by 
wiping it with a clean cheesecloth. 

(3) Clean between the keylevers and around 
the transmitting mechanism with a stiff brush. 

b. INSPECT (I). Inspect the keyboard for the 
following: 

(1) Casting for cracks or other damage. 

(2) Loose, broken, or missing mounting 
screws. 

(3) All levers, pawls, latches, and cams to 
determine that all parts move freely and are 
not bent, broken, or excessively worn. 


(4) Broken, missing, or illegible key tops. 

(5) Missing, broken, or distorted springs. 

(6) Transmitting shafts and associated 
gear, clutch, and bearings for binding and 
wear. 

c. TIGHTEN (T). Tighten only those loose 
parts which are not part of an adjustment. 

d. ADJUST (A). Adjust the spring tension 
of the contact springs when necessary. To in- 
crease the spring tension, grasp the spring near 
its point of attachment with either a spring 
bender or a pair of duckbill pliers. Twist the 
pliers or spring bender slightly in the direction 
in which tension is desired and move the tool 
continuously along the slight bow in the spring. 
Try the action of the contact after each ad- 
justment. Be careful to keep all soldered con- 
nections intact. 


Note. Loose soldered connections should be repaired 
only by an experienced mechanic. Refer to related 
topic in section XIV. 


e. LUBRICATE (L). Lubrication instructions 
are contained in section VII. 


45. Base (Receiving-Only) 


Place the base on the workbench. 

a. CLEAN (C). Wipe all oil and grease from 
the base. Use a piece of cheesecloth folded over 
the tip of a screw driver to get into hard-to- 
reach places. Be careful not to break any of 
the leads of the base wiring. 

b. INSPECT (I). Inspect for the following: 

(1) Cracks in the casting and other damage. 

(2) Loose, broken, or missing mounting 
screws. 

(3) Refer to paragraphs 39, 40, and 41 for 
other points to be inspected. 

c. TIGHTEN (T). Tighten loose screws, bolts, 
and other parts not involved in adjustments. 
Other points to be tightened are given in 
paragraphs 39, 40 and 41. 

d. ADJUST (A). Refer to section XV for the 
required adjustments. 

e. LUBRICATE (L). Refer to section VII for 
points to be lubricated. 


46. Motor Unit 


Note. Normally the motor unit will not be removed 
from the typing reperforator base during preventive 
maintenance routines. 

a. INSPECT (I). Check the following parts as 
outlined. 


(1) Motor and motor-unit base for cracks 
and other damage. 

(2) Loose, broken, or missing mounting 
screws. 

b. FEEL (F). Feel the motor while it is in 
service to determine if it is overheated. If 
the motor is not in service and has been idle, 
it should be run for 5 to 10 minutes, then 
checked for overheating. 

c. TIGHTEN (T). Tighten loose screws and 
bolts which are not part of an adjustment. 

d. CLEAN (C). When cleaning the motor 
unit, do not remove the motor-unit base unless 
absolutely necessary. 

(1) Remove all oil, grease, and other foreign 
matter from the outer surfaces of the motor 
unit by wiping with a dry cloth. 

(2) Remove the motor brushes and see if 
they meet the inspection requirements given in 
paragraph 142. Clean the brushes and the in- 
side of the brush holders with a cloth moistened 
with dry-cleaning solvent (SD). During this 
operation check the condition of the carbon 
brushes. 

Note. Scratch an identifying mark on the upper 
surface of each carbon brush upon its removal in order 
to facilitate replacing the brush into its proper brush 
holder after cleaning. 

Caution: Do not take the governor apart for 
cleaning only, unless there is reason to believe 
it is very dirty internally and that the dirt 
may be a source of trouble. 

e. ADJUST (A). Make necessary adjustments 
to all parts as prescribed in section XV. For 
check and adjustment of motor speed refer to 
paragraph 29. 

f. LUBRICATE (L). Refer to section VII for 
lubrication instructions. 


47. Polar Relays 


a. GENERAL. In applying preventive main- 
tenance to polar relays, it is essential that 
maintenance personnel familiarize themselves 
with all details of the relay by examining it 
while it is in good condition. In this way, they 
will be prepared to recognize defects which will 
affect operation of the relay. Extreme care 
should be used when handling the relay so as 
not to damage or misaline the relay mechanism. 

b. INSPECT (I). (1) A relay is considered to 
be in good operating condition if: 

(a) The exterior is free from dirt or dust. 
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(b) The relay assembly is securely mounted. 

(c) The relay coil shows no signs of over- 
heating. 

(d) The wire insulation is not frayed or 
torn. 

(e) The connections to the relay are tight. 

(f) The contacts are lined up and correctly 
spaced. 

(g) The contact springs are in good condi- 
tion. 

(h) The armature travels freely and func- 
tions satisfactorily. 

(z) The contacts are not burned, pitted, or 
corroded. 

(2) If the relay fails to meet requirements f 
to i in the above list, refer to paragraph 493 
and to TM 11-2513. 


c. TIGHTEN (T). Tighten all loose connec- 
tions and mounting screws, but do not apply 
enough force to damage the screws or break the 
parts. 


d. CLEAN (C). (1) Relay exterior. The in- 
terior and exterior of the relay cover should be 
wiped clean with a lint-free cloth. Do not re- 
move leads from the relay unless it is in higher 
echelon shops for repair. 


(2) Relay contacts. (a) Before removing 
covers of relays, see that all apparatus is free 
of dust, dirt, or other foreign matter which 
might fall into the relay contacts. 

(b) Remove loose dust or lint from the relay 
contacts with a soft-bristle brush. 

(c) Inspect the relay contacts thoroughly. 
If they are dirty, burned, pitted, or corroded, 
service them in accordance with the instruc- 
tions below. 


Note. The brown discoloration found on silver or 
silver-plated contacts is silver oxide and is a good 
conductor. It should not be removed unless the contacts 
must be cleaned for some other reason. It may be re- 
moved at any time either by burnishing or by rubbing 
with a cloth moistened with carbon tetrachloride. 


(d) To clean contacts, insert a clean flat 
blade in the burnishing tool (Tool, switchboard, 
contact burnisher, WECo 265C, Signal Corps 
stock No. 6R41065C). Keep the blade clean by 
frequent wiping with a lint-free cloth mois- 
tened with carbon tetrachloride. To burnish 
normally open contacts, press them together 
with the orange stick (or suitable substitute) 
or operate the relay manually to give a slight 
pressure against the blade of the burnisher. 
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At the same time move the blade back and forth 
two or three times or as often as necessary to 
brighten the contacts. But avoid excessive 
burnishing. When too much of the contact 
metal is removed, the contact follow is de- 
stroyed and readjustment is necessary. When 
burnishing normally-closed contacts, the ten- 
sion of the springs themselves will usually sup- 
ply enough pressure against the burnisher. If 
the spring tension is heavy, lift one of the 
springs away sufficiently to insert the bur- 
nisher. 

(e) If burnishing does not eliminate the 
contact trouble, use carbon tetrachloride to 
clean the contact surfaces more thoroughly. 
Dip the flat end of a clean toothpick into the 
carbon tetrachloride. Then, holding the con- 
tacts slightly separated, deposit the liquid on 
the contacts without rubbing. Use the flat end 
of another toothpick to deposit more carbon 
tetrachloride on the contact to flush away dirt 
loosened by the first application. Again do not 
rub. Be careful to keep the carbon tetra- 
chloride from all insulating materials. When 
the contacts are thoroughly dry, burnish them 
((d) above) to remove all deposit or residue. 
Always burnish the contacts after cleaning 
with carbon tetrachloride. 

(f) Contact points which are badly pitted or 
built up may be reconditioned as follows: Re- 
move the build-ups with a fine-cut point file 
(or in emergencies, crocus cloth). Burnish the 
pits with the ball-point burnisher blade fur- 
nished with the switchboard contact burnishing 
tool. If the pit is small, place the ball point 
of the burnisher in the pit and rotate the bar- 
rel of the tool between the thumb and finger, 
at the same time applying slight pressure. If 
the pit is large, move the ball point of the 
burnisher over the surface of the pit with a 
circular motion. After removing build-ups and 
cleaning pits, again burnish the contacts with 
a flat blade of the contact burnisher. Always 
be careful to avoid excessive removal of the 
contact metal. Otherwise contact follow and 
separation requirements will be affected and 
readjustment will be necessary. 

Caution: Never use highly abrasive material, 
such as sandpaper or emery cloth, to clean re- 
lay contacts. 

(g) Relay pole faces and armature faces 
must be cleaned occasionally. These are the 
surfaces of the core and armature which touch 
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Figure 34. Tools and materials contained in tool equipment TE—S0. 
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each other when the relay operates. Need for 
cleaning is indicated by a tendency to stick 
during operation. Clean with a burnisher and 
carbon tetrachloride. Or use the following 
method: Insert a strip of hard-finish bond 
paper between the armature and the core. 
Lightly press the armature against the core 
and withdraw the paper. Repeat with clean 
paper until it shows no evidence of dirt. 


Caution: Do not use paper to clean relay 
contacts. Minute burrs on the contact surface 
may retain fine shreds of paper and cause faulty 
contact. 


48. Preventive Maintenance Tools and 
Materials 


Note. Before starting preventive maintenance, have 
on hand all tools and materials needed in performing 
the operations listed in the preventive maintenance 
check list. 


a. TOOLS. All required tools are furnished 
with tool equipment TE-50 (fig. 34), which is 
especially designed for maintenance of tele- 
typewriter equipment. The list of tools and 
materials contained in tool equipment TE-—50 
appears in War Department Signal Supply 
Catalog SIG 6 TE-50. 

b. MATERIALS. All materials listed below may 
be secured through regular supply channels. 


Item Signal Corps 
stock No. 


Orange stick (WECo code No. KS—6320) |6X7360 


Cheesecloth, bleached 36” wide 8A805 

Cloth, emery: crocus, 9// x 11” sheets 6Z2000 
(spec No. 42C56-Navy). 

Carbon tetrachloride 6G184.1 

Oil, Lubricating, Preservative, Special 6G1318.1 
U. S. Army spec No. 2—120, 

Grease, Lubricating, Special, Ordnance 6G673.7 


spec No. AXS—637. 


Paper, cleaning, Bell Seal bond, 4” x 2%” |6M750 
(WECo code No. KS—7188). 


Paper, sand; flint #0000 9” x 11” sheets, | 6Z7500-0000 
Federal spec No. P-P-111. Solvent, Dry 
Cleaning, Federal spec No. P-S-661a. 


Note. Gasoline will not be used as a cleaning fluid 
for any purpose. Solvent, Dry Cleaning, is available 
as a cleaning fluid through established supply channels. 
Oil, Fuel, Diesel, may be used for cleaning purposes 
when dry-cleaning solvent (SD) is not on hand. Carbon 
tetrachloride will be used as a cleaning fluid only in 
the following cases: where inflammable solvents cannot 
be used because of the fire hazard, and for cleaning 
electrical contacts including relay contacts, plugs, com- 
mutators, etc. . 


49. Preventive Maintenance Schedules and 
Records 


Prepare a chart showing the various teletype- 
writer equipments in the installation, the aver- 
age number of hours of operation daily, the 
dates routines are scheduled, the dates the 
routines are completed, and initials or other 
designation of person completing routine. If 
desired, one chart can cover the entire tele- 
typewriter set of which the typing reperforator 
is a part. Base the schedule upon accurate in- 
formation and revise it from time to time as 
conditions change. The record form used may 
cover time intervals of 1 month, 2 months, or 
any other interval desired by the officer in 
charge of the installation. A typical preven- 
tive maintenance routine schedule for a tele- 
typewriter installation is shown as figure 35. 
The recommended time intervals for equipment 
routines are: 


Equipment in operation 12 to 24 hours daily 
—Routine every 10 days. 


Equipment in operation 8 to 12 hours daily 
—Routine every 15 days. 


Equipment in operation 8 hours or less daily 
—Routine every 30 days. 


The above time intervals for equipment rou- 
tines are based on operating conditions which 
prevail when the temperature is moderate and 
air is relatively free of dirt, sand, and excessive 
amounts of dust and moisture. When equip- 
ment is being operated in localities where there 
are extreme temperatures, excess moisture, 
dust, dirt, or sand, or other adverse conditions, 
establish the routine schedules on whatever in- 
tervals are necessary to keep the equipment in 
satisfactory operating condition. 
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Figure 35. Typical preventive maintenance routine schedule. 


Section VI. PREVENTIVE MAINTENANCE CHECK LIST 


50. Preventive Maintenance Check List for 
Model 14 Typing Reperforators 


The following check list is a summary of the 
preventive maintenance to be performed on 
all model 14 typing reperforators. The time in- 
tervals shown on the check list may be reduced 
at any time by the local commander. However, 
for best performance of equipment, the opera- 
tions must be performed at least as frequently 


as called for in the check list. The echelon 
column indicates which operations are first- 
echelon maintenance and which operations are 
second-echelon maintenance. Operations are 
indicated by the letters of the word FITCAL. 
For example, if the letters ITA appear in the 
Operations column, the item to be treated must 
be inspected (I), tightened (T), and adjusted 
(A). 


Preventive Maintenance Check List for Typing Reperforators 


Item When Eche- 

No. “Operations Item (routine) Par. No performed lon 
1 IC Typing reperforator (exterior) 37 Daily 1st 
2 IA Motor speed 29 Daily 1st 
3 ITC Equipment table or shelf 36 Daily 1st 
4 IA Range-finder setting 32 x 2d 
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Preventive Maintenance Check List for Typing Reperforators (cont'd.) 


When 
Operations Item (routine) Par. No. performed 
Typing reperforator unit 
IC All mechanical parts 42 x 
TT General over-all mechanical condition 42 x 
ICA Selector mechanism 42 x 
IC Main shaft 42 x 
I Main-shaft bearings 42 ».« 
I Main-bail roller 42 x 
I Punch-arm cam roller 42 ».¢ 
I Main-bail spring 42 x 
L Entire mechanism 42 x 
Type-basket assembly 
IC All mechanical parts 43 x 
IT General over-all mechanical condition 43 x 
I Type bars 43 x 
ji Springs 43 x 
L Entire mechanism 43 >.< 
Keyboard base 
ITC Cords, cables, and wiring 39 ».¢ 
ITC General over-ali mechanical condition 44 x 
ICA Transmitting contacts 44 ».« 
ITC Wiring and slip connections 39,40 x 
L Entire mechanism 44 >.< 
Motor unit 
C Exterior of motor unit 46 xX 
FIT General mechanical condition 46 >. 
IT Motor pinion gear . 46 x 
ICA Motor brushes and commutator 46 >. 
ICA Governor 46 ».¢« 
ITC Switch and wiring 39,41 ».« 
L Motor unit 46 xX 
Base (receiving-only) 
C All mechanical parts 45 ».« 
ITA General mechanical condition 45 xX 
ITC Switch (motor) 41 >.< 
ITC Terminal blocks and slip connections 40 xX 
ITC Cords, cables, and wiring 39 ».¢ 
ITCA Line relay 47 ».« 
L Entire base mechanism 45 ».« 


Note. X in When performed column is determined by average hours of use: 


Normal temperatures Tropical temperatures 
Up to 8 hours per day.................... every 30 days.................... every 15 days 
8 to 12 hours per day......,............. every 15 days.................... every 10 days 
12 to 24 hours: per :day.c-cccsccccccca every 10 days.................... every 7 days 
F I T Cc A L 
Feel Inspect Tighten Clean Adjust Lubricate 


Section Vil. LUBRICATION 


Note. A War Department Lubrication Order is not issued on typing reperforators. 


51. Recommended Lubricants 


The following table lists the lubricating ma- 
terials necessary in servicing the typing re- 
perforators: 


Approved Standard nomenclature 

symbols 
GL Grease, Lubricating, Special 
PS *Oil, Lubricating, Preservative, Special 
OE 10 *Oil, Engine, SAE 10 


*When the temperature is so high that special preservative lubri- 
cating oil (PS) runs off the parts, engine oil, SAE 10 (OE 10), may 
be used in place of it. 


52. Detailed Lubrication Instructions 


a. GENERAL. The location of the parts of the 
typing reperforator to be lubricated are shown 
in figures 36 through 43. The type of lubricant 
to be used and the specific instructions for lu- 
bricating each part are given in paragraph 54. 
The lubrication instructions listed are based on 
normal operating conditions, with the equip- 
ment in service for an average of 8 hours a 
day. Under these conditions the lubrication in- 
terval is once every 30 days. Refer to the pre- 
ventive maintenance check list. (See par. 50.) 
When equipment is operated more than 8 hours 
a day, reduce the intervals. When equipment 
is operated in tropical climates, a further re- 
duction in the interval is required. Do not lu- 
bricate the equipment with the motor running. 

Caution: Do not apply lubricants in excess 
of the quantities recommended. Wipe off ex- 
cess oil. . 

b. METHODS OF APPLYING GREASE. (1) Fill- 
ing of grease gun. Fill the grease gun furnished 
as part of tool equipment TE-50 in the follow- 
ing manner: 


(a) Unscrew the lubricant tube from the cap. 


casting. 

(b) Place the open end of the lubricant tube 
over the opening in the filling washer in the 
can of proper lubricant. Press down on the 
lubricant tube until the tube is filled. 


Note. If the cans of lubricant on hand are not 
equipped with filling washers, press the metal follower 
against the back end of the lubricant tube and fill the 
lubricant tube by using a clean wooden paddle or the 
fingers. Tamp the lubricant down solidly in the tube 
by pounding the closed end sharply against the palm 
of the hand. Continue to add lubricant and tamp until 
the tube is completely filled. 

(c) Screw the lubricant tube back into the 
cap casting just enough to hold the tube in 
place. Insert a rod, screw driver, pencil, or 
similar object through the perforated end of 
the lubricant tube and press the metal follower 
into the tube to expel any air that may be 
trapped in the tube. When the lubricant begins 
to ooze past the threads, tighten the lubricant 
tube securely into the cap casting. 

(d) Operate the handle back and forth sev- 
eral times until lubricant is pumped from the 
nozzle. The grease gun is then ready for use. 
If the lubricant does not flow from the nozzle in 
a solid stream when the handle is operated, it 
is an indication that all the air has not been 
expelled from the lubricant tube. Invert the 
gun and pound the cap casing end against the 
palm of the hand to jar the lubricant into the 
pump cylinder. 

(2) Greasing pressure fittings. To grease 
parts that are equipped with pressure fittings, 
place the nozzle of the grease gun squarely 
against the grease fittings and operate the 
hande. 

Caution: Test the grease gun before greasing 
pressure fittings to determine how much grease 
is injected for each full operation of the handle. 
DO NOT OVERLUBRICATE EQUIPMENT. 

(3) Greasing flat surfaces. To grease flat 
surfaces, hold the nozzle of the grease gun 
against the surface, tilted at an angle of ap- 
proximately 45°. Operate the handle until suf- 
ficient grease is ejected. If the surface is long, 
operate the handle slowly and at the same time 
move the nozzle of the gun along the surface 
to form a continuous ribbon of lubricant. The 
lubricant may be pumped out onto the fingers 
or the end of a screw driver for transfer into 
hard-to-reach places that cannot be reached 
directly with the grease gun. 
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c. METHODS OF APPLYING OIL. (1) Filling 
of oiler. Fill the oiler furnished as part of Tool 
Equipment TE-50 by unscrewing the top. Re- 
move the pump. Fill the tube with proper lu- 
bricant and replace the pump. Tighten the top. 

(2) Use of oiler. After filling the oiler, or 
when starting to use the oiler after it has been 
standing for some time, operate the pump 
handle until oil is forced out of the nozzle and 
then adjust the stop beneath the pump handle 
for the desired flow of oil. Turn the adjust- 
ing stop in a counter-clockwise direction to re- 
duce the flow of oil and in a clockwise direction 
to increase the flow of oil. 

Note. The adjustable stop beneath the pump handle 
may be moved to one side to make the stop inoperative. 

(3) Use of wire for applying oil. Where the 
approved oiler is not available, it is recom- 
mended that a piece of No. 22 B and S wire 
of suitable length be dipped 14 inch into the oil 
and immediately touched to the surface or point 
to be lubricated. One or two drops of oil can 
be applied in this manner and will reduce the 
possibility of over lubrication. 


53. Preparation for Lubrication 


a. GENERAL. To thoroughly lubricate the 
typing reperforator it must be taken out of ser- 
vice and partially disassembled as outlined in 
subparagraph c below. 

b. GREASE GUN. Fill the grease gun and oiler 
(part of tool equipment TE-—50) as outlined in 
paragraph 526 and c. 


a. MOTOR UNIT AND BASE. 


c. PREPARATION. Take the following prepar- 
atory steps to facilitate lubrication of the vari- 
ous parts and units. 

(1) Disconnect the power during the lubri- 
cating process. 

(2) Remove the cover. 

(3) Remove the tape container. 

(4) Remove the typing reperforator unit 
from the base. 

(5) Remove the keyboard base (when pro- 
vided). 

d. OLD LUBRICANTS. Remove all old grease 
and oil with a clean, dry, lint-free cloth. Wrap 
the cloth around the end of a screw driver or 
an orange stick to remove old lubricants in 
hard-to-reach places. 

e. LUBRICATION. Lubricate the typing re- 
perforator in accordance with the charts given 
in paragraph 54 below. Items need not be 
lubricated in the sequence given in the charts, 
but all points listed must be lubricated. 


54. Lubrication Charts for Typing 
Reperforators 


The charts in this paragraph list the points to 
be lubricated on the typing reperforators, the 
type of lubricant, and the quantity to be ap- 
plied. The item numbers listed are grouped 
to include all the points of lubrication on each 
unit of the typing reperforator. The same 
numbers are shown on the accompanying illus- 
trations. 


Fig. Method and 
Item No Name of part Lubricant quantity 
1 36 Motor pinion GL Apply sparingly 
2 36 Motor bearing oilers (2) PS 4 or 5 drops in each ; 
3 36 Motor speed-adjusting lever pilot screw PS 1 or 2 drops 
Receiving-only (high) base 
4 36 Tape-reel bearing PS 1 or 2 drops 
5 36 Tape retainer-arm bearing PS 1 or 2 drops on each side 
6 36 Tape retainer-arm spring PS 1 or 2 drops at point of contact 
with top of mounting bracket 
Receiving-only (low) base 
7 36 Tape-out lever gear GL Apply sparingly 
8 36 Tape-out lever gear (oil cup) PS Fill oil cup 
9 36 Tape-out lever bearing (2) PS 1 or 2 drops on either side 
10 36 Tape-out bell-hammer pivots (2) PS 1 or 2 drops 


b. LUBRICATION ON BOTTOM OF KEYBOARD. BASE. 


Fig. Method and 
Item No. Name of part Lubricant quantity 
101 37 Universal-bar pivots (2) PS 1 or 2 drops 
102 37 Selector-bar rollers on each side PS 1 or 2 drops 
103 37 Selector bars at each guide bracket PS 1 or 2 drops 
104 37 Keylevers just in front of selector bars PS 1 or 2 drops on each 
105 37 Keylever rear bearing rod at five equidistant PS af drop at each point 
points 
106 37 Keylever springs at point of engagement PS Apply sparingly 
with notch in keylever 
107 37 Keylever springs GL Apply film of grease 
c. LUBRICATION ON TOP SIDE OF KEYBOARD BASE. 
Fig. ; Method and 
Item No. Name of part Lubricant quantity 
108 38 Transmitting-shaft bearings (2 oil cups) PS Fill cups 
109 38 Driven clutch member through coils of PS Apply sparingly 
spring 
110 38 Intermediate pawl at pivot PS 1 or 2 drops 
111 38 Trip-off pawl at pivot and at surface bear- PS 1 or 2 drops at each point 
ing on trip-off pawl eccentric 
112 38 Space repeat rod on each bearing point and PS 1 or 2 drops 
points of contact. 
113 38 Clutch throw-out lever bearings PS 1 or 2 drops 
114 38 Lock-loop bearings PS 1 or 2 drops 
115 38 Lock-loop roller PS 1 or 2 drops 
116 38 Tape-out lever bearing PS 1 or 2 drops on either side 
117 38 Tape-out bell-hammer pivots PS 1 or 2 drops 
118 38 Locking levers (5) bearings PS 1 or 2 drops 
119 38 Contact levers PS 1 drop on side of each lever so 
oil will run down on pivot. 
120 38 Spacer bar on each of four pivots and on PS 1 or 2 drops on each point 
pivot for spacer keylever. 
121 38 Keyboard gears GL Apply sparingly 


49 


50 


Figure 36. Lubrication points for motor 


unit and base, 


103 ge OS 


Figure 37. Lubrication points for bottom of keyboard base. 
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Figure 38. Lubrication points for top of keyboard base. 


d. TYPE-BASKET ASSEMBLY. 


Item Fig. No. Name of part 

201 43 Type bars at segment slot 

202 43 Pull bars 

203 43 Pull-bar lockout lever on pivot and rollers 
(2). 

204 40 Code-bar locking lever at point of contact 
with main bail. 

205 43 Code bars at posts 

206 40 Code-bar bell cranks on wearing surfaces 

207 39 Ribbon-feed ratchet and feed gears teeth 


Lubricant 


Method and quantity 
Pull each type bar down against 
platen and apply 1 drop. 
1 drop on top of each 


1 or 2 drops at each point 


Apply sparingly 


1 or 2 drops 
1 or 2 drops 


Apply sparingly 
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Lubrieation points, right side and back of type-basket assembly. 
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Figure 40. Lubrication points, backspace and tape feed-out mechanism. 
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Figure 41. Lubrication points, selector and platen mechanisms. 
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d. TYPE-BASKET ASSEMBLY—Continued. 


Fig. Method and 

Item No. Name of part Lubricant quantity 

208 39 Ribbon-feed shaft detent plunger PS 1 or 2 drops 

209 39 Ribbon-feed shaft (2 oil holes) PS Apply sparingly 

210 39 Ribbon-feed lever oil hole PS Apply sparingly 

211 39 Ribbon-feed lever roller PS 1 or 2 drops 

212 39 Ribbon-spool shafts on bushings (remove PS 2 or 3 drops 
spools) (2). 

213 39 Ribbon-reverse pawls and links on bearings PS Apply sparingly 
(4). 

214 39 Ribbon-reverse shafts, upper and lower PS 1 or 2 drops 
bearings. 

215 39 Ribbon-feed shaft detent GL Apply sparingly 


e. TYPING REPERFORATOR UNIT. (1) Selector assembly. 


Method and 


Item No. Name of part Lubricant quantity 
301 41 Armature bearings (2) PS 1 or 2 drops 
302 41 Trip-latch plunger, trip latch, bell-crank PS 1 or 2 drops 
lever, and stop lever of range-finder 
assembly, 
303 41 Swords and selector levers between separat- PS 1 or 2 drops 
ing plates. : 
304 41 Selector T-levers, small points of contact PS 1 or 2 drops 
305 41 Armature locking lever at pivot PS 1 or 2 drops 
306 Al Locking wedge at point of engagement with PS 1 or 2 drops 
locking lever. 
307 41 Selector arm on pivot screws (2), sword PS 1 or 2 drops on each point 
contact points (2), and detent. 
308 AI Selector-arm operating-screw head *PS Apply sparingly 
309 41 Locking lever on separator surface PS 1 or 2 drops 


(2) Main shaft. 


Fig. Method and 
Item No. Name of part Lubricant quantity 
351 42 Main shaft PS Remove range scale near mount- 


ing screw, swing scale out of 
the way. Remove the retaining 
disk. Fill the shaft. Replace re- 
taining disk. Replace range 
scale and its rear screw. 
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(2) Main shaft—Continued. 
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361 
362 
363 
364 
365 


366 


Fig. 
No. 
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Name of part 


Locking-lever cam, felt washer on selector- — 


cam assembly. 
Selector-cam sleeve on each cam peak 
Selector-cam friction washers 
Main cam friction disk 


Main-shaft upper ball bearing 


Main-shaft lower ball bearing 


Clutch throw-out lever at ends of lever and 
at pivots. 


Clutch sliding member 


Spring which compresses friction washers of 
selector-cam assembly. 


Main-shaft gear 
Main-bail cam 
Punch-arm cam 
Main-shaft clutch spring 


Spring which compresses friction washers of 
cam unit. 


Keyboard spiral gear 


Lubricant 


PS 


PS 
PS 
PS 
GL,PS 


GL,PS 
GL 


PS 
PS 


GL 
GL 
GL 
PS 
PS 


PS 


Method and 
quantity 


1 or 2 drops 


1 or 2 drops 
Saturate 
Saturate 


Apply 1 or 2 drops of PS, turn 
shaft; apply thin coat of GL; 
turn shaft a few turns; apply 
1 or 2 drops of PS 


Same as above 


Apply sparingly 


Oil freely 


Apply sparingly to coils (oil will 
flow between prongs of nut on 
main shaft and friction disk 
which engages this nut). 


Apply sparingly 
Apply sparingly 
Apply sparingly 
Apply sparingly 
Apply sparingly 


Apply sparingly 


Figure 42. Lubrication points of main shaft. 


(3) Main bail. 


Fig. Method and 
Item No. Name of part Lubricant quantity 
375 39 Main-bail roller GL Apply sparingly 
376 39 Main-bail plunger PS Fill oil cup and saturate wick 
377 39 Main-bail lever oil cup just above terminal PS Fill cup 
block. 
378 39 End of lever in main-bail plunger PS Apply sparingly 
379 39 Main-bail guide and groove on main bail GL Apply sparingly 
380 39 Main-bail adjusting screw GL Apply sparingly 
381 39 Main-bail spring anchor GL Apply sparingly 
382 39 Main-bail lever spring post PS Saturate washers 
383 39 Groove in main bail PS Fill 
(4) Platen mechanism. 
Fig Method and 
Item No. Name of part Lubricant quantity 
390 41 Shift rocker fork PS 1 or 2 drops 
391 4l Shift rocker and shift rocker lever pivot PS Apply sparingly 
bearings (2). 
392 41 Platen-shaft bearings (2) PS 1 or 2 drops 
393 41 Platen-block shaft bearing PS 1 or 2 drops 
394 41 Platen-guide shaft bearing PS 1 or 2 drops 
395 41 Shift lever bearings (2) PS 1 or 2 drops 
396 41 Shift lever where it comes in contact with PS 1 or 2 drops 
shift bell crank 
397 41 Shift bell-crank guide PS 1 or 2 drops 
(5) Tape feed-out mechanism. 
Fig. Method and 
Item No. Name of part Lubricant quantity 
400 40 Worm-follower bail shaft and follower bail PS 1 or 2 drops 
(2). 
401 40 Feed pawl PS 1 or 2 drops 
402 40 Cam-lever roller pivot PS 1 or 2 drops 
403 40 Worm shaft GL Apply sparingly 
404 40 Detent drag spring GL Apply sparingly 
405 40 Feed ratchet GL Apply sparingly 
406 40 Cam-lever roller surface GL Apply sparingly 
407 Counter control magnet armature bearings PS Apply sparingly 
(2). 
408 40 Worm-follower: shoulder screw bearing PS 1 or 2 drops 
409 Tape-out magnet armature lever bearing PS 1 or 2 drops 
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(6) Mechanical end-of-line indicator mechanism. 
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415 
416 
417 
418 
419 


451 


Name of part 


Worm shaft and release bail - 2 bearings 
each (see item 400). 


Feed pawl (see item 401) 

Cam-lever roller pivot (see item 402) 
Worm shaft (see item 403) 

Detent drag spring (see item 404) 
Feed ratchet (see item 405) 


Cam-lever roller surfacé (see item 406) 


Reperforating mechanism. 


Fig. 
No. 


Name of part 


Punch-arm casting roller 

Punch-arm casting bearings in oil holes (2). 
Punch-bail adjusting-link bearings (2). 
Punch-bail pilot-screw bearings (2) 


Punch-bar bell-crank bearings and at slot in 
punch bars. 


Vertical-lever bell-crank bearings and at 
points of contact with punch-bar bell 
cranks 


Vertical-lever lower guide comb slots 
Vertical-lever pivot screw 
Vertical-lever upper guide comb slots 


Code-bar bell cranks at bearing and point of 
contact with vertical levers and code-bar 
locking lever (3) 


Punch bars at punch-bail guide comb 
Feed-pawl bearing 

Feed-roll bearing, 2 places 

Feed-roll detent bearing and roller 
Star wheel 

Tape-tension lever bearings (2) 
Feed-pawl pivot point 


Feed-pawl spring at spring post and eye in 
feed hole. 


Lubricant 


GL 
PS 
PS 
PS 
PS 


OE 


PS 
PS 
PS 
PS 


PS 
PS 
PS 
PS 
GL 
PS 
PS,GL 


PS 


Method and 
quantity 


1 or 2 drops 


1 or 2 drops 
1 or 2 drops 
Apply sparingly 
Apply sparingly 
Apply sparingly 
Apply sparingly 


Method and 
quantity 


Apply sparingly 
Apply sparingly 
Apply sparingly 
Apply sparingly 
1 or 2 drops 


1 or 2 drops at each point. 


1 or 2 drops 
1 or 2 drops 
1 or 2 drops 
1 or 2 drops 


1 or 2 drops 
1 or 2 drops 
1 or 2 drops 
1 or 2 drops 
Apply sparingly 
Apply sparingly 


Apply oil sparingly; apply grease 
sparingly to surfaces which 
contact feed roll and backspace 
lever 


Apply sparingly 


(7) Reperforating mechanism—Continued. 


Item snag Name of part Lubricant ite sa 

452 40 Backspace lever pivot point on surface which GL Apply sparingly 
contacts feed pawl. 

453 40 Backspace lever spring at spring post and PS 2 or 3 drops 
eye in lever. 

454 40 Backspace feed pawl, pivot point which GL Apply sparingly 
engages star wheel. r 

455 40 Backspace feed-pawl spring, at both spring PS Apply sparingly 
posts. 

456 40 Ribbon-lift lever, pivot point PS Apply sparingly 

457 40 Ribbon-lift lever spring at spring post and PS 1 or 2 drops 
eye in lever. 

4T5 39 Clutch-lever contact mechanism (FPR21 GL, Apply sparingly. 


only) on surface of the insulator of the 
contact spring against which the clutch 
throw-out lever bears and to the corres- 
ponding surface of the clutch throw-out 
lever. 


WADE 


Figure 43. Lubrication points, punch assembly. 


f. MOTOR-UNIT BEARINGS. (1) The motor 
bearings are packed with grease before the 
motor leaves the factory and under ordinary 
operating conditions need no additional lubrica- 
tion until the first lubrication of the equipment. 
At the regular lubricating intervals check for 
sufficient lubrication. One or two strokes of 
the plunger of the gun should apply sufficient 
grease to each bearing. 


(2) To lubricate, press the nozzle of the gun 
against the ball oiler pressure fitting and force 


the grease into the hole by pushing on the 
plunger of the gun. Take care that the bear- 
ings are not overloaded. Overloading will re- 
sult in the grease oozing out of the end cast- 
ings and being thrown on other parts of the 
mechanism. After lubricating, run the motor 
for a few minutes and then wipe off any excess 
grease that has been forced out of the ends of 
the castings. Each time that the gun is used 
for lubricating a motor bearing, first depress 
the plunger slightly to make sure that grease 
is delivered. 


Section VIII. MOISTUREPROOFING AND FUNGIPROOFING 


55. General 


a. When equipment is operated in highly 
humid climates, excessive failure of parts and 
decreased operating efficiency are usually 
caused by the accumulated effects of moisture, 
rather than by inferior parts. Rapid tempera- 
ture changes accompanied by fog, rain, dew, 
or high humidity promote such failures. 

b. The effects of moisture on resistors, 
capacitors, coils, and chokes can be recognized 
in the form of corrosion, low-insulation resist- 
ance, flash-overs, and cross-fire. Moisture also 
accelerates fungus growth which increases 
these effects. : 


56. Reducing Failures 


a. A moistureproofing and fungiproofing 
treatment has been devised which, if properly 
applied, provides a reasonable degree of protec- 
tion. The treatment consists of applying a 
film of moisture- and fungi-resistant varnish 
to all susceptible parts of the equipment. This 
film provides a nonwetting surface. Equip- 
ments which have been treated have been 
marked with the letters MFP and the date of 
treatment. Equipments not marked should be 
examined, and if treatment has not been ap- 
plied, the equipment should be returned to 
third or higher echelon maintenance units for 
treatment. 

b. TB SIG 138, Moistureproofing and Fungi- 
proofing Signal Corps Equipment, contains a 
detailed description of this treatment. 


c. Re-treatment may be required after a 
period of use. Need for this re-treatment is in- 
dicated by excessive failures or by the effects 
listed in paragraph 55b. 

Note. This equipment is to be given moisture- and 
fungi-resistant treatment only when it is returned to 
a rear echelon for other repairs and should be treated 
by trained teletypewriter repairmen. Since proper oper- 
ation is dependent upon correct adjustment of the 
machine, it is essential that these adjustments are not 
impaired during the treatment. 


57. Treating Typing Reperforators 


a. PREPARATION. Make all repairs and ad- 
justments necessary for proper operation of the 
equipment. 

b. DISASSEMBLY. When disassembling equip- 
ment, do not interchange the components from 
one machine to another. 

(1) Remove typing  reperforator 
(Cover not to be treated.) 

(2) Remove four screws holding typing unit 
to keyboard base and separate from base. 

(3) Remove cover over slip-connection block 
and cover over transmitting contacts on key- 
board base. (Covers not to be treated.) 

(4) Remove cover from over motor switch, 
held in place by two screws, to expose break 
key. (Cover not to be treated.) 

(5) Remove shells from red and black plugs 
of reperforator signal cords held in place by 
one screw. (Shells not to be treated.) 

(6) Lift typing reperforator and set on rear 
edge. 

(7) Remove four screw bushings (for shock 
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cover. 


mounts) from bottom of typing reperforator 
base and remove base plate. (Base plate not 
to be treated.) 


c. CLEANING. Clean all dirt, dust, rust, and 
fungus from the equipment to be processed. 
Clean all oil and grease from the surfaces to 
be varnished. 


(1) When the wiring is in good electrical 
condition but covered with an oil film too heavy 
to be removed, do not apply coating material 
to the wiring. If possible, replace the wiring. 


(2) When wiring that is faulty or oil-soaked 
is replaced, treat the new wiring with coating 
material if the wire has not been treated with 
a fungicidal lacquer during manufacture. 


Caution: Unless cleaning is done very care- 
fully and thoroughly, the effectiveness of the 
moistureproofing and fungiproofing operation 
will be impaired. 


d. MASKING. No masking of the equipment 
is required. 


e. DRYING. Place equipment in oven or under 
heat lamps and dry for 2 or 3 hours at a tem 
perature of 160°F. 


f. VARNISHING. (1) Use a brush to apply 
three coats of moistureproofing and fungi- 
proofing varnish (Lacquer, Fungus-resistant, 
Signal Corps stock No. 6G1005.3, or equal). 
Allow each coat to air-dry 15 to 20 minutes at 
the temperature specified (subpar. e above) 
before applying the next coat. 

(2) Apply varnish immediately after the 
equipment is dried. If varnish is not applied 
immediately, moisture condenses on the equip- 
ment. Varnish applied over moisture peels off 
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readily after the varnish has dried. 


(3) Apply the varnish by brush to all sol- 
dered connections, screw insulation, resistors, 
capacitors, magnet coils, retardation coil, and 
all wiring and wiring harness insulation which 
is free from an oil film. 

Caution: Do Not Allow Coating Material To 
Get On The Electrical Contacts, Commutator 
Segments, Magnet Pole Faces, Magnet Arma- 
ture, Or Other Parts With Critical Electrical 
Or Mechanical Requirements. 

g. REASSEMBLY. (1) Reassemble the equip- 
ment and test its operation. 

(2) Make a complete operational check of 
the equipment and lubricate if necessary to be 
sure it is in good operating condition. 

(3) If the unit does not operate after re- 
assembly, check the electrical connections for 
presence of varnish coating. Varnish coating 
on electrical connections acts as an insulating 
material. Recheck the reassembly operation; 
component parts may have been improperly re- 
placed or power leads connected to the wrong 
terminals. 

h. MARKING. Mark the letters MFP and the 
date of treatment near the motor on the base 
of the typing reperforator. 

Example: MFP—6 Oct 45. 


58. Treating Equipment After Repairs 

If the coating of protective varnish has been 
puntured or broken during repair and if com- 
plete treatment is not needed to reseal the 
equipment, brush-coat the affected part. Be 
sure the break is completely sealed. 


PART FOUR 
AUXILIARY EQUIPMENT 


Section IX. [A TAPE SPLICER 


59. Description 


The 1A tape splicer is used to join pieces of 
chadless message tape to provide a continuous 
tape for transmission from the transmitter dis- 
tributor. When the splicer is installed on the 
top of the typing reperforator (fig. 44), a 
spring clip at the left of the tape splicer holds 
the end of the message tape which is in the 
transmitter distributor, and a coil spring holder 
holds the ends of message tapes which are to be 
spliced to the tape in transmitter distributor. 


60. Operation 


Because splicing is accomplished by pushing 
three rows of partial perforations (chad lids) 
in one piece of tape through openings in an- 
other piece of tape, the end of the tape to be 


spliced must be perforated with at least three 
LETTERS signals. It is important that an 
opening be provided for each lid in order to 
avoid errors in transmission and to prevent 
jamming of the splice in the transmitter. The 
tapes to be spliced should have square ends. 


61. Preventive Maintenance 


Little preventive maintenance is required for 
the tape splicer. Keep the splicer clean and 
tighten loose screws, bolts, etc., which may be 
found during a routine preventive maintenance 
inspection on the typing reperforator. 


62. References 


For further information on the 1A tape splicer 
refer to TM 11-2210 and TM 11-2211. 


Figure 44.1A tape spucer. 
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PART FIVE 
REPAIR INSTRUCTIONS 


Section X. GENERAL REPAIR PROCEDURE 


63. Outline of Repair and Adjustment 
Procedure 


Service failures can be kept to a minimum by 
careful handling of the equipment during in- 
stallation, by completing preventive mainte- 
nance as specified in part three, and by thor- 
oughly investigating and correcting all troubles 
which’ are encountered. When service faults 
are discovered, a definite plan of corrective 
maintenance procedure will reduce both the 
length of time the equipment is in trouble and 
the amount of work required to complete the 
repairs. An outline of the information fur- 
nished in part five for assistance in locating 
and correcting defects in various parts and 
circuits follows: 


a. DETAILED FUNCTIONING OF EQUIPMENT. 
Section XI includes a complete detailed explan- 
ation of the purpose and operation of the var- 
ious parts and circuits. An understanding of 
how the various mechanisms function will 
greatly assist in determining when the equip- 
ment is operating correctly and when it re- 
quires repairs or when it is not practical to 
attempt repairs and therefore should be re- 
placed. 


b. TOOLS AND TEST EQUIPMENT. Sections V 
and XII deséribe the tools and test equipment 
normally required to accurately check all of 
the clearances, spring tensions, speed of rota- 
tion, and other adjustments to determine that 
the entire typing reperforator is functioning 
properly. 


c. TROUBLE LOCATING. Section XIII describes 
methods of isolating and locating different 
troubles and provides step-by-step analysis pro- 
cedures in the form of trouble analysis charts. 


d. REPAIR AND REPLACEMENT. Section XIV 
furnishes recommended procedures for the re- 
pair and replacement of those parts and units 
which experience the most wear. 


€. REQUIREMENTS AND ADJUSTMENTS. Sec- 
tion XV groups in one section all of the test re- 
quirements and adjustment values required to 
make a complete check and adjustment of en- 
tire typing reperforator mechanism. 


64. Unsatisfactory Equipment Report 


a. WD AGO ForM 468 (WAR DEPARTMENT 
UNSATISFACTORY EQUIPMENT REPORT) FOR 
EQUIPMENT USED BY ARMY GROUND FORCES 
AND TECHNICAL SERVICES. WD AGO Form 468 
will be filled out and forwarded through chan- 
nels to the Office of the Chief Signal Officer, 
Washington 25, D. C., when trouble occurs 
more often than is normal, as determined by 
qualified repair personnel. 


b. AAF ForM 54 (UNSATISFACTORY REPORT) 
FOR EQUIPMENT USED BY ARMY AIR FORCES. 
AAF Form 54 will be filled out and forwarded 
to Commanding General, Air Materiel Com- 
mand, Wright Field, Dayton, Ohio, in accord- 
ance with AAF Regulation 15-54, when trouble 
occurs more often than is normal, as deter- 
mined by qualified repair personnel. 


Section Xl. DETAILED FUNCTIONING OF EQUIPMENT 


65. Introduction to Detailed Functioning of 
Equipment 

a. This section explains in detail the pur- 

pose and functional operation of the various 
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parts and assemblies of model 14 typing re- 
perforators. Appropriate illustrations and ref- 
erence diagrams are included to clarify the 
different operations which combine to change 


the action of typing on the keyboard into par- 
ticular groups of electrical impulses, also the 
related operations which in turn translate the 
electrical impulses into the message appearing 
on tape in both typewritten characters and 
code perforations. Information in this section 
is intended particularly to assist in setting up 
and following through the complete sequence 
of functional operation of each part or sub- 
assembly describing how each rotates or moves 
to accomplish a given purpose. To simplify 
the tracing of successive and overlapping ac- 
tions and functions a number of step-by-step 
sequence-of-operation charts are furnished. 
While the information given in this section 
parallels in some respects the information given 
in the requirements and adjustment section 
(section XV), the purposes of the two sections 
differ. All the test and adjustment procedures 
involved in repairing typing reperforators have 
been grouped together in the requirements and 
adjustments section for ready reference when 
repairing equipment. No testing or adjusting 
data is furnished in this detailed functioning of 
equipment section, its purpose being to describe 
the function of each part or subassembly of 
the equipment. 


b. The information furnished in the in- 
dividual paragraphs of this section applies, 
generally, to all typing reperforators in normal 
operating condition and with necessary power 
supplies and signal circuits connected. In- 
formation is not furnished on all the possible 
modifications and optional features which 
might be encountered when typing reperfora- 
tors are connected with teletypewriter equip- 
ment used by foreign nations. 


c. When information is required on the basic 
features of the start-stop five-unit teletype- 
writer code, including the fundamental plan of 
synchronism on which satisfactory operation 
of teletypewriter systems depends, refer to the 
applicable paragraphs in section II. 


66. Detailed Functioning of Equipment 
References 


Refer to the general index in this manual for 
references to individual parts; the function of 
each part or subassembly is listed either by 
name or under that larger assembly or unit 
which bears the closest physical relationship. 


67. Basic Principles of Operation 


a. FIVE-UNIT START-STOP TELETYPEWRITER 
CopE. Refer to paragraphs 15 and 16 for illus- 
trations and explanation of the various com- 
binations of impulses transmitted from the key- 
board base and received by the typing re- 
perforator unit. 


b. SYNCHRONISM. Refer to paragraph 18 
for discussion of the relationship between the 
speed of the motors, gears used, and the start- 
stop features of the teletypewriter code, all of 
which must be coordinated before the receiv- 
ing mechanism and transmitting mechanism 
will operate in unison, thus insuring that the 
impulses will be received and translated cor- 
rectly. The detailed descriptions and opera- 
tion of the selector-cam sleeve given in para- 
graph 70 include an explanation of the part 
played by the design of the selector-cam sleeve 
in synchronizing the receiving mechanism to 
the incoming code impulses. 


68. Motor Unit 


a. DESCRIPTION AND PURPOSE. (1) The motor 
unit includes a motor, a filter for radio-inter- 
ference suppression, external resistors (if re- 
quired), a governor adjusting bracket, and in 
some cases a lamp for illuminating the gov- 
ernor (governed series motors only), all 
mounted on a metal base. 


(2) The purpose of the motor unit is to 
supply mechanical power, through the rota- 
tion of the main shaft, to the various power- 
driven parts of the keyboard base (sending 
mechanism) and typing reperforator unit (re- 
ceiving and printing mechanisms) and to con- 
trol the speed at which the parts will move. 

b. OPERATION. The synchronous motor will 
operate continuously at its rated speed as long 
as the necessary power supply of 105 to 125 
volts ac is connected to it. The governed series 
motor will operate continuously at 1,800 rpm 
as long as either ac or de of 105 to 125 volts is 
connected to it. The use of a tuning fork with 
the target on the rim of the governor to test 
the speed of the motor is discussed in para- 
graph 29. After it has been determined by 
test that the governed series motor is running 
either too slow or too fast, the speed-adjusting 
wheel on the governor is turned until the de- 
sired speed is secured. 
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Figure 45. Motor wnit. 


69. Governor dinary motor. The governor contact arm (fig. 

a. DESCRIPTION AND PURPOSE. (1) The gov- 47) consists of a bent strip of metal with a con- 
ernor (fig. 47) is attached to the end of the tact mounted on one end and fastened by a 
motor shaft, opposite the end which mounts the flat spring at the other end. A speed-adjust- 
pinion. It resembles the flywheel of an or- ing wheel extends through the governor cover 
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and is turned by means of the governor ‘ad- 
justing bracket and speed-adjusting lever. A 
target of alternate black and white spots is 
painted around the outer rim of the governor 
and is used with a speed indicator (tuning 
fork) to check the motor speed visually. When 
viewed through the shutters of the speed in- 
dicator, the spots on the target should appear 
stationary. 


(2) The governor and an associated resistor 
connected across the governor contacts control 
the speed of the motor. 


b. OPERATION. (1) The contact-arm spring 
holds the contact against the companion contact 
until the centrifugal force of the contact arm 
overcomes the tension of the spring. When 
the contacts open, a resistance is connected into 
the motor circuit (fig. 46) increasing its re- 
sistance, thereby reducing the current and the 
speed of the motor. The closing ond opening 
of the contacts keeps the motor speed constant 
to the value of the tension at which the spring 
is set. Figure 46 is a schematic diagram of a 
typical governed series motor circuit. When 
the contacts are closed the circuit may be traced 
from terminal 13 through the armature, 
through the motor winding, through the con- 
tacts, through the choke coil, and to terminal 
15. When the contacts are open the circuit is 
from terminal 13 through the armature and 
motor winding, through the 250-ohm resistor, 
and to terminal 15.. 


(2) When the governor contacts are closed 
the resistor is short-circuited and the full ex- 
ternal voltage supply is applied to the motor 
windings; this results in an increase in the 
motor speed. 
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CONTACT ARM 
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Figure 46. Schematic diagram of motor circuit. 


(8) The speed at which the governor con- 
tacts open and close is controlled by the degree 
of tension in the contact-arm spring. The speed 
of the motor is regulated by turning the speed- 
adjusting wheel, to which the contact-arm 
spring is fastened, in a direction which will in- 
crease or decrease the tension of the spring. 


70. Main-Shaft Assembly 


a. DESCRIPTION AND PURPOSE. The main- 
shaft assembly mounted in a vertical position 
below the range finder is an assembly of gears, 
bearings, cams, and clutches arranged to dis- 
tribute power from the motor to the mechan- 
ically-operated parts of the typing reperfora- 
tor. The complete assembly determines the 
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Figure 47. View of governor. 
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speed of rotation and timing of the various cam 
actions in both the keyboard transmitter and 
the typing reperforator unit. 


b. OPERATION. Meshing of the main-shaft 
gear, located near the bottom of the shaft, with 
the motor pinion gear (fig. 63) results in con- 
tinuous rotation of the main shaft when the 
motor is turning. Power is then distributed 
from the shaft to the various parts of the typ- 
ing reperforator through clutches, cams, and 
gears. (See fig 48.) The selector-cam sleeve 
fitted over the top end of the main shaft pro- 
vides power for the selector unit through the 
medium of a friction clutch formed by two 
pairs of steel disks separated by a felt washer. 
The selector unit controls the operation of the 
main-shaft clutch and operation of the main- 
shaft clutch causes the main-bail cam and the 
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punch-arm cam to rotate with the main shaft. 
The main-bail cam provides power for all func- 
tions of the receiving unit except selecting, 
perforating, and spacing. The punch-arm cam 
operates the punch arm in the typing re- 
perforator unit. When the typing reperforator 
is mounted on a keyboard base, power to oper- 
ate the keyboard mechanism is distributed from 
the motor to the keyboard transmitting shaft 
through the transmitting-shaft driving gear 
located near the lower end of the main shaft. 


71. Keyboard Base (Transmitting Unit) 


a. DESCRIPTION AND PURPOSE. (1) The 
transmitting unit on the keyboard base includes 
the sending contacts and all the associated 
mechanism required to change the keylever 
action into a group of five marking and spacing 
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Figure 48. Cross section of main shaft. 
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Figure 49. Keyboard base of typing reperforator. 


impulses preceded by a start impulse and fol- 
lowed by a stop impulse. Through the meshing 
of the transmitter-shaft gear (fig. 49) with the 
transmitter-shaft driving gear on the main 
shaft (fig. 48), the motor furnishes the power 
to operate the moving parts of the transmitting 
mechanism (keyboard transmitter) and deter- 
mines the speed with which they operate. 

(2) The purpose and operating action of the 
transmitting-cam sleeve, selector bars, univer- 
sal bar, vertical locking lever, start-stop and 
lock-loop cams, and space-repeat feature are 
described in separate paragraphs of this sec- 
tion. 


b. OPERATION. The transmitting cams nor- 
mally are held stationary because the clutch 
members (driven and driving) on the transmit- 
ting driving shaft are held apart by the clutch 
throw-out lever. When either a key or the space 
bar is depressed, the driven member of the 
clutch moves into mesh with the driving mem- 
ber, causing the transmitting cams to revolve 
and thereby open and close the sending con- 
tacts. At the end of the revolution, the driven 
member of the clutch is disengaged by the 
clutch throw-out lever and the transmitting 
cams stop until the next key or space bar is de- 
pressed. (See fig. 50.) 
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72. Transmiting-Cam Sleeve 


a. DESCRIPTION AND PURPOSE. The seven 
cams in the keyboard transmitting unit are 
arranged as a single cam sleeve mounted on 
the transmitting shaft. (See fig. 50.) Each 
cam is round in shape and has a notch which 
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the transmitting shaft and is connected to the 
transmitting-cam sleeve by long notches which 
are covered by the clutch spring. The clutch 
spring provides the tension to push the driven 
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Figure 51. Vertical locking lever. 
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clutch into engagement with the driving clutch 
when the clutch throw-out lever is riding on 
the high part of the throw-out cam. When en- 
gaged, the driving clutch member furnishes 
the necessary power to revolve the transmitting 
cams. The design and mounting of the cams is 
such that the start, marking, spacing, and stop 
impulses transmitted by the sending contacts 
are of the desired length. 


b. OPERATION. When the depression of a key 
or the space bar permits the driven clutch 
member to move into mesh with the driving 
clutch member, the transmitting-cam sleeve im- 
mediately starts to revolve. This forces the 
individual cams one after the other to operate 
the sending contact on the related contact lever. 


73. Selector Bars 


a. DESCRIPTION AND PURPOSE. Beneath the 
keylevers are five selector bars extending 
across the width of the keyboard. The selector 
bars are provided with saw-tooth notches, there 
being a set of notches (one in each of the five 
bars) for each letter or symbol. The bars are 
notched in such a manner that the keylever 
action on each notch in the set will move each 
bar to send a space or mark impulse setting up 
the five space and mark combinations required 
by the signaling code for each letter or symbol. 
The selector bars rest on rollers and are guided 
at each end so that they may be easily moved 
endwise to engage and position the vertical 
locking levers. 


b. OPERATION. When either a key or the 
space bar is depressed, the key levers strike the 
slanting sides of the selector bar notches. The 
downward pressure on these saw-tooth notches 
moves the selectors bars either to the right or 
to the left depending on whether the impulses 
corresponding to the bars are to be spacing or 
marking impulses. Each selector bar engages a 
vertical locking lever near its right end and 
positions the lever to correspond with the code 
impulse to be transmitted. 


74. Universal Bar 


a. DESCRIPTION AND PURPOSE. The universal 
bar (figs. 49 and 50) is mounted on pivots and 
extends horizontally across the bottom of the 
keyboard unit. All keys and the space bar 
strike it when they are depressed. The uni- 
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versal bar, which is connected through the trip- 
off pawl to the clutch throw-out lever, controls 
the starting of the sending cams. 


b. OPERATION. When any key or the space 
bar is depressed, in addition to setting the 
selector bars by moving them to the right or to 
the left as described in paragraph 73 preceding, 
it also causes the universal bar to rotate on its 
pivots in such a manner that the trip-off pawl 
operates the intermediate pawl which releases 
the clutch throw-out lever, and the sending 
cams (fig. 50) start turning. 


75. Vertical Locking Levers 


a. DESCRIPTION AND PURPOSE. Each of the five 
vertical locking levers is mounted with its lower 
end firmly engaging a recess in the right end 
of a selector bar. (See fig. 51.) The vertical 
locking lever is designed to control the move- 
ment of the contact lever, leaving the contact 
lever free to close its contact when a marking 
signal is to be sent, locking the contact lever 
so that it cannot close its contact when a spac- 
ing signal is to be sent. 


b. OPERATION. When the selector bar moves 
the vertical locking lever to the right for a 
marking impulse, the locking lever does not 
interfere with the movement of the contact 
lever. (See fig. 51.) As the contact lever, 
riding on the periphery of the turning cam, 
moves into the cam indent the contact lever 
closes its contact, sending a marking impulse. 
When the selector bar moves the upper end of 
the vertical locking lever to the left for a spac- 
ing impulse, the locking lever engages the con- 
tact lever (fig. 51), preventing it from rising 
into the cam indent and thus holding the circuit 
open for that impulse. As the five transmitting 
cams turn, the impulses, either marking or 
spacing, are transmitted in succession. 


76. Start-Stop Cam 


a. DESCRIPTION AND PURPOSE. The start-stop 
cam (figs. 49 and 50), which has the same 
general appearance as the other starting cams; 
controls the sixth contact lever which opens and 
closes a contact to produce both the start and 
stop impulses. 

b. OPERATION. The start-stop contact is 
opened at the beginning of each revolution of 
the cam shaft to transmit the start (spacing) 
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impulse and is held open during the transmis- 
sion of the five selecting impulses. After the 
fifth selecting impulse has been transmitted, 
the start-stop contact is closed, sending the stop 
(marking) impulse to the line. The contact re- 
mains closed until a key or space bar is de- 
pressed and the transmitting cycle is started 
again. 


77. Lock-Loop Cam 


a. DESCRIPTION AND PURPOSE. The lock-loop 
cam (fig. 50) is slightly larger than the other 
cams and is located on the end of the transmit- 
ting-cam sleeve nearest the clutch. This cam 
and the associated lock-loop control the key- 


board locking levers in such manner that no key 
can be operated until the previous signal has 
been transmitted. 


b. OPERATION. When the operation of posi- 
tioning the vertical locking levers has been 
completed and the transmitting-cam sleeve 
starts turning, the lock-loop cam moves the lock 
loop to its down position which holds the lock- 
ing levers in position while the impulses are 
being transmitted. As the transmitting-cam 
sleeve completes its revolution, the lock-loop 
cam releases the lock loop which in turn re- 
leases the locking levers. The keys and space 
bar may then be operated to set up a new 
selection. 


Key lever depressed 


Five selector bars positioned 
Five tocking levers positioned 


Five contact levers 
latched or untatched 


Lock-loop holds locking levers 


Locx-loop releases locking levers 


Universal bar moves down 

Trip-off pawl operates 
Intermediate pawl operates 
Clutch throw-out lever releases 


Clutch engages 


Transmitting cam assembly 
starts revolving 


Start-stop contact opens line 


Sending contacts function 


Start-stop contact closes iine 


Clutch throw-out lever engages 


Ciutch disengages 


Transmitting cam assembly stops 
at end of | revolution 
(unless another key tever 
1S tmmediately depressed) 


TL53912S 


Figure 52. Sequence chart for keyboard functioning. 
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78. Sequence Chart for Keyboard 
Functioning 


Figure 52 is a chart showing the sequence of 
operation for the parts and subassemblies of 
the keyboard transmitting unit as described 
in preceding paragraphs of this section. 


79. Space Repeat. 


a. DESCRIPTION AND PURPOSE. The keyboard 
is equipped with a space-repeat device which 
permits the transmission of continuous spaces 
as long as the space bar is depressed. The 
space-repeat rod is the connecting link between 
the space keylever and the intermediate pawl. 


b. OPERATION. When the space keylever is 
depressed, a space-repeat rod (fig. 50) which is 
connected to the space keylever extension will 
rotate the intermediate pawl. (See fig. 50.) 
The intermediate pawl, in turn, will hold the 
clutch throw-out lever out of engagement with 
the throw-out cam on the clutch driven mem- 
ber. Thus the transmitting-cam sleeve will be 
permitted to revolve continuously until the 
space keylever is released. (For instructions 
on the adjustment of the space-repeat device 
refer to section XV.) 

c. OPERATION FOR SINGLE SPACE. Normally 
when the space bar is depressed the space- 
repeat rod attached to the space keylever ex- 
tension (fig. 50) actuates the intermediate 
pawl which in turn holds the clutch throw-out 
lever out of engagement with the projection on 
the driven clutch, and the transmitting-cam 
sleeve can revoive continuously until the space 
bar is released. When adjusted for a single 
space, the space bar functions in the same man- 
ner as the keylevers and must be released and 
again depressed for each space. 


80. Typing Reperforator Unit 


a. DESCRIPTION AND PURPOSE. The typing 
reperforator unit includes in one assembly all 
the mechanism required to convert code im- 
pulses into a typewritten and code-perforated 
message tape. In describing the detailed func- 
tioning of the various parts and subassemblies 
of the typing reperforator unit, individual 
functions which occur as a train of actions are 
grouped together. 

b. OPERATION. The functional operations dis- 
cussed in paragraphs 80 to 106 concerning the 


typing reperforator unit may be summarized as 
follows: All mechanically-operated parts of 
the typing reperforator unit receive their driv- 
ing power from the main-shaft assembly which 
is directly connected through the main-shaft 
gear to the pinion located on the end of the 
motor shaft. (See fig. 53.) As long as the 
motor is running, power is immediately avail- 
able through the various clutches, cams, and 
gears to move and rotate the various parts of 
the typing reperforator unit at the speed re- 
quired to synchronize their action with the code 
impulses received by the selector magnet. The 
selector magnet through the associated select- 
ing mechanism determines which type bar is 
to be thrown against the platen, causing a 
character or symbol to be printed, and which 
punch selector fingers (par. 81) will be posi- 
tioned to perforate the tape. 


81. Selector Unit 


The typing reperforator may be equipped with 
either of two types of selecting mechanisms, 
the pulling magnet selector or the holding mag- 
net selector. A quick way to ascertain which 
type of magnet selector is supplied with the 
typing reperforator is to check the armature 
of the selector. If the selector is constructed so 
that one end of a large spring is attached to 
the armature and the other end is anchored to 
an adjusting screw, the selector supplied is a 
pulling magnet selector. The holding magnet 
selector does not have an armature spring. The 
detailed functioning of each type of selector 
is discussed below. . 

a. PULLING MAGNET SELECTOR UNIT. (1) 
Description and purpose. The selector unit 
located on the top right side of the typing re- 
perforator unit (figs. 53, 54, 55, and 57) con- 
sists of a selector magnet, a selector armature 
(with armature spring), five selector levers, 
five swords, five T-levers, a selector mounting 
plate with posts and springs, and the range- 
finder assembly. The selector mechanism is de- 
signed to translate the marking (current) and 
spacing (no-current) impulses received from 
the line into mechanical motion which causes 
the code bars on the top of the type basket to 
be positioned in accordance with the character 
or function assigned to each combination of 
five selecting impulses. The selector mechan- 
ism is controlled by the armature of the se- _ 
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Figure 53. Side view of typing reperforator unit. 


lector magnet which receives the code impulses 
from the line. Normally, the armature of this 
magnet is pulled up and the stop arm is against 
the stop lever which in turn is held by the trip 
latch. Because the stop arm which is a part 
of the selector-cam sleeve is engaged with the 
stop lever (fig. 54) the cam sleeve does not 
revolve. 

(2) Operation. Each selecting cycle is pre- 
ceded by a no-current or start impulse. When 
a start impulse is received the armature is re- 
leased and pulled away from the magnet pole 
pieces by the armature spring. The armature 
spring causes the head of the trip-off eccentric 
screw to depress the trip-latch plunger (fig. 
55) thereby actuating the bell crank. The 
bell crank pivots downward on the right end of 
the trip latch raising its left end. The trip latch 
is moved out of engagement with the stop lever 
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which releases the stop arm, alowing the se- 
lector-cam sleeve to revolve with the main shaft. 
Each code bar is positioned by a selector cam 
through the medium of a selector lever, sword, 
and T-lever. (See fig. 56.) 


b. HOLDING MAGNET SELECTOR UNIT. (1) 
Description and purpose. The holding magnet 
selector (figs. 57 and 58) is basically the same 
as the pulling magnet selector. The holding 
magnet selector, however, has its armature 
moved against the magnet by a cam, while the 
pulling magnet selector has its armature at- 
tracted to the selector magnet by magnetism. 


(2) Operation. The translation of code im- 
pulses received from the signal line into me- 
chanical motion is accomplished by the selector 
magnet, the armature, the selector arm, and the 
armature cam. (See fig. 58.) The armature 
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Figure 54. Selector unit (pulling magnet). 
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Figure 55. Cross-section of selecting parts (pulling magnet). 


extension, which rides on the armature cam, 
moves the armature against the magnet at the 
time a signal-line impulse is received. If a 
current (marking) impulse is received, the 
armature will be held against the magnet; if a 
no-current (spacing) impulse is received, the 
armature will be released from the magnet. The 


selector arm is actuated by the armature exten- 
sion because the selector-arm spring makes a 
yield connection between these two parts. 
Therefore, instead of the armature extension, 
the selector arm is used to position the swords 
on holding magnet selectors. The operation of 
the swords, T-levers, and code bars is the same 
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Figure 56. Locking mechanism (pulling magnet). 
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Figure 57. Selector unit (holding magnet). 
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Figure 58. Cross-section of selecting parts 
(holding magnet). 


as described in subparagraph a (2) above. The 
holding magnet selector locking mechanism 
(fig. 61) operates in a manner similar to the 
locking mechanism of the pulling magnet se- 
lector described above. In the pulling magnet 
selector the armature extension mounts the 
locking wedge, while in the holding magnet 
selector the selector arm mounts the locking 
wedge. Because the armature cam starts to 
move the armature toward the selector magnet 
before the locking lever releases the selector 
arm, the selector-arm spring acts as a yield be- 
tween the armature extension and the selector 
arm. 
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82. Example of Selector Unit Operation 
(Pulling Magnet) 


The selector unit operates as follows: Assume 
the code combination for the letter E is re- 
ceived. Upon the reception of the start (no- 
current) impulse, the armature moves away 
from the magnet and actuates the trip-latch 
plunger (fig. 54), which causes the trip-latch 
bell crank to move the trip latch out of engage- 
ment with the stop lever, releasing the stop 
arm. The selector-cam sleeve starts to revolve 
and the No. 1 selector cam engages the No. 1 
selector lever during the time that the first 
(marking or current) impulse of the letter E 
is being received from the line. The magnet 
armature is pulled up, bringing the right-hand 
end of the armature extension up into the path 
of the right-hand sword arm. When the No. 1 
cam engages the No. 1 selector lever, this lever 
is turned counterclockwise, carrying with it the 
sword which strikes the right-hand end of the 
armature extension and is turned clockwise 
about its pivot (fig. 55, point A). This posi- 
tions the No. 1 sword so that when the No. 1 
cam clears the tip of the No. 1 selector lever, 
the selector-lever spring will cause the sword to 
depress the left end of the T-lever, and move 
the No. 1 code bar to the right. Since no cur- 
rent is received while Nos. 2, 3, 4, and 5 cams 
are engaging their selector levers, the magnet 
armature is released and the armature exten- 
sion moves down so that the left-hand end of 
the armature extension is in the path of the 
left-hand sword arm (fig. 56). As the Nos. 2, 
3, 4, and 5 cams operate and release their se- 
lector levers, the associated code bars either 
remain in the left-hand position or are moved 
there by the swords. With the No. 1 code bar 
to the right and the Nos. 2, 3, 4, and 5 code bars 
to the left, there will be a notch in each code bar 
opposite the E pull bar. (Refer to figure 59 for 
the location of pull bars in relation to code 
bars.) The pulling magnet armature extension 
is locked while the positioning of each selector 
sword is taking place and is unlocked after the 
selector cams pass the peaks of their associated 
selector levers. This is accomplished by a cam- 
operated locking lever which engages a wedge 
on the armature extension. (See fig. 56.) The 
E pull bar is moved toward the code bars by 
the pull-bar spring. A hooklike projection on 
the pull bar engages the main bail as it rises, 


causing the pull bar to rise with the main bail. 
This causes the type bar to strike the platen, 
printing the letter E. A sequence chart for the 
operation of the selecting mechanism is shown 
in figure 60. 


83. Orientation of Selecting Mechanism 
(Range Finder) 


a. DESCRIPTION AND PURPOSE. (1) Directly 
associated with the selector magnet is a range- 
finder assembly. (See fig. 33.) A stop lever, 
trip latch, index arm, scale, and thumbscrew 
are the principal parts of the range finder. 


(2) For proper operation of the typing re- 
perforator unit there must be a certain time in- 
terval between the start of the rotation of the 


selector-cam sleeve and the time the selector 
cams operate the selector levers. The purpose 
of the range finder is to adjust the parts of the 


selector mechanism to operate in the proper 
time-interval sequence, 


(3) Adjusting the range finder to obtain the 
most favorable operation of the selecting mech- 
anism may be referred to either as orienting 
or as taking the range of the typing re- 
perforator. 


b. OPERATION. (1) To set the range finder, 
move the index arm toward one end of the 
scale until that point is reached at which the 
reperforator fails to print correctly. Then 
move the index arm back to the point where the 
reperforator prints correctly. This is the limit 


Figure 59. Top view of typing reperforator unit. : 
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Start contact on keyboard operates 


—————_—_—_—_——— 


Selector magnet releases 


—— 


Operates trip latch plunger 


> 


Operates bell crank 


— 


Operates trip latch 


———— 


Unlatches stop lever 


Cam sleeve starts revolving (one revolution) 


STEERER 


Armature lever cam operates armature lever 
Presents armature to selector magnet 


SE a 


Pulls selector arm to operated position 


Armature lever cam rides by armature lever 


crete Seer cn ee ty reat tee 


Selector magnet is energized or not depending upon condition of sending contacts No. | (open or closed) 


eS 


Locking lever rides by high part of its cam 


SEE ER 


Locking lever engages locking wedge 


SE ES 


No. | selector lever rides up on its cam 


———Soeeorr—: 


No. | selector lever draws back No. | sword 


$$ 


No. 1 sword hits flange of selector arm and is positioned 


eS orerreoer'm— 


No. | selector cam rides by No. | selector lever 


$$ 


Sword moves forward (spring action) 


eee 


Operates No. | "T" lever 


———= 


Positions No. | code bar 


Nos. 2, 3, 4, 5 code bars are positioned by repeat of the above action for each code bar 


Figure 60. Sequence chart for selecting mechanism. hh Seese 2 


of the range in each direction. Midway between 
these points is the position most suitable for 
operating the selector mechanism in the proper 
time-interval sequence. 


(2) Moving of the index arm positions the 
stop lever (fig. 54) and selector cam sleeve 
to have the selector cam operate the selector 
lever when its related signal impulse is re- 
ceived by the selector magnet. Set to its cor- 
rect position, the stop lever blocks the stop arm 
on the selector-cam sleeve at the end of each 
five selecting impulses. 

(3) The index arm is held, when set, by a 
thumbscrew. Refer to paragraph 32 for in- 
formation on when and how to test and set the 
range finder. 


84. Locking Cam and Locking Lever 


a. DESCRIPTION AND PURPOSE. The locking 
cam has five high and five low portions on 
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Figure 61. Locking lever operation. 


its periphery against which the locking lever 
is held by its spring (fig. 61). The purpose 
of the cam and locking lever is to hold the 
armature extension (or the selector arm) 
firmly in position while the sword is being 
positioned. 


b. OPERATION. During the part of the code 
impulse that the selector cam is operating the 
selector lever and the sword is being positioned 
by striking one of the armature extension arms 
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Figure 63. View of typing reperforator gears. 


(or the selector arm), the locking lever is in 
contact with a low portion of the locking cam. 
With the locking lever and the locking cam in 
this position, the extension of the locking lever 
engages the locking wedge on the armature ex- 
tension (or the selector arm), thus holding the 
armature extension (or the selector arm) 
firmly in position. When the locking lever is 
riding on the high portion of the locking cam, 
the locking-lever extension is held away from 
the locking wedge and the armature is free to 
move in response to the impulse being received. 


85. Main-Shift Clutch Throw-Out Lever 


a. DESCRIPTION AND PURPOSE. The main- 
shaft clutch throw-out lever (fig. 63) consists of 
the stop arm, throw-out lever spring, and cam 
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arm. It is designed so that the extension of the 
stop arm rides on the driven clutch member of 
the main shaft and the cam arm rides on the 
sixth cam of the selector-cam sleeve assembly. 
The clutch throw-out lever cams the driven 
clutch member out of engagement with the 
driving clutch member. After camming the 
driven member out of engagement with the 
driving member it blocks the rotation of the 
main-bail cam and punch-arm cam until all five 
impulses have been received by the selector 
mechanism. This insures that printing and 
punching of tape will not be performed before 
all the impulses are received. 


b. OPERATION. During the positioning of 
the No. 5 selector sword, the sixth cam on the 
selector-cam sleeve disengages the clutch stop 


arm from the driven clutch member. (See the main-bail cam and punch-arm cam to ro- 
fig. 62.) The main-shaft clutch spring moves tate. At the end of each revolution of the main- 


the clutch members into engagement causing bail cam and punch-arm cam, the clutch stop 


Sixth cam on selector cam sleeve releases clutch throw-out lever on main shaft 
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Clutch members engage 


—_ 


Main bail cam starts revolving 


eee 


Operates main bail bell crank 
Operates main bail lever 
Operates main bail, one upward and one downward motion 


(Upward motion of main bail altows all pull bars to be positioned against code bars) 
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Selected pull bar drops in code bar slot 
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Main bail engages selected pull bar 


Selected pull bar moves upward 


—eee 


Type bar is moved downward (being geared to pull bar) 
Stripoer plate disengages pull bar from main bail as typebar is approximately one inch from olaten 


Type bar hits platen under its own momentum and returns to normal 


——_ re Me 


Main bail moves downward and positions all pull bars away from code bar spring 


Code bars are locked in position selected by code bar locking 
lever on upward motion of main bail and released on downward 


motion of main bail 
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Figure 64. Sequence chart for printing mechanism. 


‘arm of the clutch throw-out lever engages the 


cam surface of the projection on the driven 
clutch member and moves it out of mesh with 
the driving clutch member. Immediately after 
the completion of the selection of any character 
or function, the main-bail and punch-arm cams 
(fig. 63) turn one revolution, which causes the 
printing of that character or the operation of 
that function. Any character or function may 
be selected while the printing of the previous 
selection is taking place. 


86. Printing Mechanism 


a. DESCRIPTION AND PURPOSE. The main bail, 
which is operated by the main-bail cam through 
the medium of a bell crank, lever, and plunger 
(fig. 62), furnishes the power for the perform- 
ance of printing and other functions (except 
selecting, perforating, and spacing). In the 
normal stop position, the main-bail bell-crank 
roller is on the high part of its cam as shown 
in figure 63. In this position the main bail 
engages the back of the pull bars, pushing 
the pull bars away from the code bars so that 
the code bars can be positioned by the select- 
ing mechanism, (See par. 81.) The purpose of 
the printing mechanism is to control the com- 
pletion of the operating (printing or function) 
cycle which follows immediately after the se- 
lecting cycle. 

b. OPERATION. When the main-bail cam ro- 
tates, the main-bail bell-crank roller rides down 
the slope of the main-bail cam. This gradu- 
ally releases the pressure of the main-bail ad- 
justing screw against the main-bail lever per- 
mitting the main-bail spring to retract. As the 
main-bail spring retracts the main-bail lever 
pivots upward, causing the main-bail plunger 
(and the main bail) to rise. As the main bail 
moves upward, pressure is released on the back 
of the pull bars permitting the pull-bar springs 
to move the pull bars toward the code bars. 
The selected pull bar moves into the path set up 
by the alinement of notches in the code bars. 
(See par. 87.) Since the notches in the code 
bars are aligned to correspond to the selected 
pull bar, the unselected pull bars will be blocked 
by the code bars. A hooklike projection on the 
rear edge of the selected pull bar is engaged 
by the main bail as it moves upward, causing 
the pull bar to be raised. The rack and gear 
connection between the pull bar and type bar 
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Figure 65. Code-bar locking lever. 


causes the type bar to rotate about its pivot 
toward the platen. As the pull bar is moved 
upward, the sloping surface of the rear pro- 
jection on the pull bar strikes a stripper plate 
causing the pull bar to be disengaged from the 
main bail shortly before the type bar reaches 
the platen. Momentum carries the type bar the 
remaining distance to the platen. As the main- 
bail cam continues its rotation, the main-bail 
bell crank operates inversely from that de- 
scribed above, causing the main bail and pull 
bars to be restored to their normal stop posi- 
tion. Figure 64 is a summary of the operations 
of the printing mechanism. 


87. Code-Bar Locking Lever 


a. DESCRIPTION AND PURPOSE. The code-bar 
locking lever is located in the extreme right- 
hand slot of the pull-bar guide. (See fig. 65A.) 
The code-bar locking lever is similar to the pull 
bars (par. 86) except that the code-bar locking 
lever does not have a hooklike projection on 
the rear edge of the lever. The purpose of the 
code-bar locking lever is to engage and lock the 
code bars after they have been positioned. 

b. OPERATION. After each of the code bars 
has been positioned in accordance with the five 
selecting impulses, the tension of the locking- 
lever spring causes the locking lever to engage 
the V-shaped notches at the right end of the 
code bars. This takes place during the early 
part of the upward stroke of the main bail. 
As the main bail nears the end of its down- 
ward stroke, the locking lever is cammed out 
of engagement with the notches on the code 
bars. When the code bars are not engaged by 
the locking lever (fig. 65B), they are free to be 
positioned by the selector swords and T-levers. 


88. Tape-Perforating Mechanism 


a. DESCRIPTION AND PURPOSE. The tape- 
perforating mechanism consists of the punch- 
arm casting, punch-bail link, punch bail, punch 


bell crank, punch selector fingers, and the 
punches. (See fig. 67.) Operation of the punch- 
arm cam actuates the punches by means of the 
parts listed above. The punch selector fingers 
are positioned by the punch bell-crank springs 
(fig. 67) so that the selection set up in the 
code bars will be perforated in the tape. 

b. OPERATION. The positioning of the punch 
selector fingers takes place early in the upward 
stroke of the main bail. The motion of the code- 
bar locking lever is utilized to operate the code- 
bar bell cranks which move with the locking 
lever (fig. 65), toward the code bars. If a code 
bar has been positioned to the right, the motion 
of the associated code-bar bell crank will be 
blocked by the right end of the code bar as the 
locking lever moves toward the code bars. The 


punch selector finger will remain in position to 
engage the punch as shown in figure 67. If the 
code bar has been positioned to the left, the 
code-bar bell crank will be free to follow the 
code-bar locking lever. The parts connecting 
the code-bar bell crank and the punch bell 
crank turn in a clockwise direction, thus mov- 
ing the punch selector finger to the left so that 
its recess will be under the punch. Shortly after 
the punch selector fingers have been positioned, 
the punch-arm cam moves the punch bail 
through the medium of the punch-arm casting 
and the punch-bail link. When the punch-bail 
moves to the right, the punch-engaging projec- 
tions of the selector fingers which are in line 
with the punches, raise the punches causing 
them to perforate the tape. A projection on the 
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Figure 66. Punch block of typing reperforator. 
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punch hail engages the feed punch during every 
operation. The upstop screw in the punch bail 
limits overtravel of the punches to prevent mu- 
tilation of the tape. Figure 68 is a summary of 
the operations of the tape-perforating mechan- 
ism. 


89. Spacing 


a. DESCRIPTION AND PURPOSE. Proper spac- 
ing between printed characters and between 
tape perforations requires the tape to be moved 
to the left as each character is printed and 
perforated. Tape is mechanically spaced by the 
rotation of the feed roll which has pins on its 
periphery (fig. 66) that engage the feed per- 
forations in the tape. The tape-tension lever 
holds the tape in engagement with the feed 
roll. Tape may be spaced by manually operating 
the tape feed-out lever. (See fig. 63.) 


b. OPERATION. During each downward 
stroke of the punch bail (figs. 66 and 67), the 
feed pawl (attached to the punch bail and held 
in engagement with the: feed-roll ratchet by a 
spring) engages a tooth of the feed-roll ratchet, 
thus turning the feed roll. The feed-roll detent 
insures even spacing of the perforations by ap- 
plying pressure on the feed-roll ratchet so that 
the feed pawl engages one tooth on the feed 
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roll. Tape may be spaced out of the perforating 
mechanism when the signal line is idle by man- 
ually operating the tape feed-out lever which is 
mounted on one of the range-finder mounting 
posts. (See fig. 59.) By operating the tape feed- 
out lever to the left, pressure is applied to the 
bell crank which causes the trip latch to re- 
lease the stop lever. (See fig. 57.) This allows 
the selector-cam sleeve to rotate freely, caus- 
ing a series of the code combinations for letters 
to be perforated in the tape. Figure 69 is a 
summary of the functioning of the spacing 
mechanism. 


90. Ribbon-Feed Mechanism 

a. DESCRIPTION AND PURPOSE. The ribbon- 
feed mechanism consists of two ribbon-spool 
cups together with associated parts. (See figs. 
59 and 70.) The entire assembly resembles the 
ribbon mechanism of any standard typewriter. 
Each ribbon-spool cup is mounted on a bracket, 
with a ribbon-spool shaft and a ribbon-reverse 
shaft. The ribbon-spool shaft on the bracket 
makes contact with the horizontal ribbon-feed 
shaft mounted behind the type basket. The end 
of the ribbon-feed lever engages the notched 
extension on the main-bail plunger. (See fig. 
70.) The ribbon-feed pawl, which moves the 
ribbon-feed ratchet. is attached to the ribbon- 
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Figure 67. Tape-perforating mechanism. 


No. | sensing bell crank operated or not depending on position of No. | code bar 


ee en ey 


Operates No. 


| vertical link 


——__——— 


No. | punch bell crank rotated or not depending on No. | sensing bell crank 
Positions punch engaging projection under or away from punch 


OO eee oes: 


The same action is repeated for Nos. 2, 3, 4, 5 sensing bell cranks 


—. 


Punch arm cam on main shaft 
Operates punch arm casting 


So 


Operates punch bail link 


Operates punch bail 


—ee 


Punch engaging projection raises punch 


—e——eeee—e 


Perforates tape according to code set up 


TL 55836S 


Figure 68. Sequence chart for tape perforation. 


feed lever. The ribbon-reverse mechanism is 
described in paragraph 91. 

b. OPERATION. With each downward opera- 
tion of the main-bail plunger, the ribbon-feed 
lever roller rides up the slope of the notch in 
the main-bail plunger. This causes the ribbon- 
feed paw! to advance the ribbon-feed ratchet 
one tooth. The shaft mounting the ribbon-feed 


ratchet and the ribbon-feed ratchet gear im- © 


parts motion to the ribbon-feed shaft through 
the ribbon-feed shaft gear. The left (or right) 
ribbon-feed shaft gear meshes with the left 
(or right) ribbon-spool shaft gear. The turning 
of the left (or right) ribbon-feed shaft causes 
the left (or right) ribbon-spool shaft to revolve. 
The left (or right) ribbon-spool shaft turns 
the ribbon spool attached to it. 


91. Ribbon-Reverse Mechanism 


a. DESCRIPTION AND PURPOSE. The ribbon- 
reverse mechanism consists of the ribbon-re- 
verse arm, ribbon-reverse shaft, and their as- 
sociated parts (figs. 71 and 72). This mechan- 
ism is provided to reverse the ribbon auto- 
matically when an eyelet near the end of the 
ribbon becomes engaged with the ribbon-re- 
verse arm. 


b. OPERATION. Assuming that the ribbon is 
being wound on the left-hand spool and is al- 
most unwound from the right-hand ribbon 
spool, the eyelet, fastened near the end of the 
ribbon, engages and moves the right-hand rib- 
bon-reverse arm. The arm, fastened to the right 
ribbon-reverse shaft, moves the right-hand 


ribbon-reverse paw] into the path of the rib- 
bon-reverse bail. (See fig. 71.) As the ribbon- 
reverse bail moves downward, it engages the 
left ribbon-reverse pawl, moving the ribbon- 
feed shaft to the right. (See fig. 72.) The rib- 
bon-feed shaft gear on the left is disengaged 
and the gear on the right is engaged. The rib- 
bon is then wound on the right-hand ribbon 
spool. The reversing operation takes place in 
a similar manner on the left-hand side of the 
assembly when the eyelet near the left end of 
the ribbon engages the left-hand ribbon-reverse 
arm. 


92. Overlap of Selecting Cycle and Printing 
or Function Cycle 


The normal speed of tactical teletypewriter 
equipment in use throughout the army is 368 
operations per minute. Fixed plant teletype- 
writer equipment may be modified to operate 
at 600 opm. Through the use of an overlap 
arrangement, the typing reperforator can per- 
form a printing or function operation while the 
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Figure 69. Sequence chart for spacing mechanism. 


next selection is being set up on the keyboard 
transmitter unit or while a group of code im- 
pulses are being received over the signal cir- 
cuit. The incoming impulses are stored in the 
receiving mechanism by setting the swords in 
the new selection order. Tension springs on the 
selector levers supply the energy required to 
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Figure 70. Ribbon-feed mechanism, 
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Figure 72. Ribben-reverse mechanism (moved to right). a7 
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Figure 73. Shift mechanism. 


Figures pull bar is selected 


Upward motion of main bail lifts figures pul! bar 


Unlatches shift lever 


Platen shift spring operates platen to forward position 


TL55838S 
Figure 74. Sequence chart for figures shift. 


Letters pull bar is selected 
Upward motion of main bail lifts letters pull bar 
Engages shift rocker lever 


Operates shift rocker arm 


oe 


Shift: rocker rotates 


al a 


Moves shift bell crank to rear 


—e 


Platen moves to rear 


Shift lever latches shift bell crank 
TL 5583958 


Figure 75. Sequence chart for letters shift. 
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complete the selection for the next printing or 
function operation, when the mechanism is 
unlocked after a completed operation. Table VI 
shows the relationship between the operation 
of the previous selection and the setting up of 
the next selection. 


93. Upper and Lower Case Shift Mechanism 


a. DESCRIPTION AND PURPOSE. The shift 
mechanism includes the platen, platen shaft, 
and associated parts which cause the platen 
to be moved back and forth. The platen consists 
of a disk of synthetic rubber about 14, inch in 
diameter mounted on a cylindrical steel rod 
of the same diameter about 14 inch long. This 
assembly fits into a well in tht platen block 
which is mounted so that it can be shifted back 
and forth on the platen shaft beneath the tape. 
(See fig. 73). The platen is normally in the 
LETTERS position. 

b. OPERATION. To print FIGURES when the 
platen is in the LETTERS position, the FIG- 
URES pull bar is selected. As the main bail 
moves upward, it engages and raises the FIG- 
URES pull bar as explained in paragraph 86. 
A horizontal projection at the lower extremity 
of the FIGURES pull bar raises the right end 
of shift lever. The shift lever pivots on its 
axis, releasing the shift bell crank allowing the 
platen shift spring to move the platen shaft to 
the FIGURES (forward) position. In this posi- 
tion, the platen block on which the platen is 
mounted will support the tape opposite the 
figures on the type pallets. When the platen 
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Figure 76. Signal-bell mechanism. 


is in the FIGURES position it is necessary to 
move the platen back to the LETTERS posi- 
tion before letters can be printed. When the 
code combination for LETTERS is set up on 
the code bars (par. 86), the LETTERS pull bar 
is engaged and raised by the main bail. An ex- 
tension on the lower extremity of the pull bar 
raises the left-hand arm of the shift rocker 
lever. (See fig. 73.) The right-hand arm of the 
shift rocker lever depresses the rear extension 
of the shift rocker arm. The shift rocker ro- 
tates about its pivot and the upper notched 
end is moved toward the rear, moving the 
‘platen block with it, through the medium of 
the shift bell crank and the platen shaft. When 
the platen reaches the LETTERS position, the 
shift lever engages and latches the shift bell 
crank thus holding the platen shaft. Refer to 
figures 74 and 76 for summaries of the func- 
tioning of figures shift and letters shift. 


94. Signal Bell 


a. DESCRIPTION AND PURPOSE. Some typing 
reperforators are arranged to sound a signal 
bell when FIGURES and the letter S are selec- 
ted in that order. The bell is used as an audible 
signal to attract the attention of an operator 
at a distant station. 

b. OPERATION. When the platen is in the 
FIGURES (forward) position, the lock-out- 
lever arm of the shift mechanism holds the 


pull-bar lock-out lever in such a position as to 
allow the selection of the BELL pull bar but to 
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Figure 77. Sequence chart for signal-bell mechanism. 


prevent selection of theS pull bar. (See fig. 76 A.) 
With the BELL pull bar selected, the main bail 
engages the notch in the BELL pull bar and 
lifts it upward. A projection near the bottom 
of the BELL pull bar engages the eccentric 
screw of the bell hammer, causing the hammer 
to strike the gong. (See fig. 76 B.) When the 
platen is in the LETTERS position, the pull- 
bar lock-out lever is positioned so that the S 
pull bar may be selected and the BELL pull 
bar is blocked as shown in figure 76 C. Figure 
77 is a summary of the operations of the signal- 
bell mechanism. 


95. Mechanical Tape-Out Alarm 


a. DESCRIPTION AND PURPOSE. Keyboard 
bases and receiving-only (low) bases are pro- 
vided with a bell mechanism which sounds a 
warning signal when the supply of tape is 
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Figure 78. Cross-section of mechanical tape-out alarm mechanism. 


nearly exhausted. This mechanism consists of 
a bell, a bell hammer (operated by a post on 
the keyboard gear), a bell-hammer latch, and 
a tape-out lever. 


b. OPERATION. Because of its shape, the 


tape-out lever (fig. 78) is held against the tape 
roll at all times. As the supply of tape de- 
creases, the tension of the tape-out lever spring 
increases. When the supply of tape is nearly 
exhausted, the tape-out lever spring tension 
causes the locking pawl to release the bell- 
hammer extension. A spring on the bell-ham- 
mer extension (fig. 78) causes the bell hammer 
to strike the gong. As the keyboard gear 
(fig. 79) rotates, a post on the gear trips 
the bell-hammer extension, causing the bell 
to ring each time the gear completes one revo- 
lution. The alarm is inoperative when a new 
roll of tape is installed, thus causing the lock- 
ing pawl to engage and hold the bell-hammer 
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extension so that it will not be tripped by the 
post on the keyboard gear as the gear revolves. 


Note. There are numerous optional features which 
may be used on typing reperforator sets. However, all 
of these features cannot be incorporated in a given set 
at the same time, nor are they all applicable to any 
individual set. The most common optional features 
are described in paragraphs 96 to 107. 


96. Magnet-Operated Tape Feed-Out Lever 


a. DESCRIPTION AND PURPOSE. The magnet- 
operated tape feed-out lever provides remote 
control of the tape feed-out feature. It releases 
the selector-cam sleeve so that the sleeve rotates 
freely, causing a series of code combinations 
for LETTERS to be perforated in the tape. The 
lever is operated by a magnet (fig. 80) which 
is mounted on the rear of the selector-mechan- 
ism mounting plate. A local circuit furnishes 
the power to energize the magnet. (See fig. 80). 


b. OPERATION. When the magnet is ener- 
gized, the armature is pulled to the magnet. 
The armature, attached to the tape feed-out 
lever, causes the lever to operate. This opera- 
tion allows the selector-cam sleeve to rotate 
freely until the lever is released. When the 
selector-cam sleeve rotates freely, a series of 
code combinations for LETTERS is set up by 
the selecting mechanism, thus causing the tape 
to feed out of the punch mechanism. 


97. Tape Feed-Out Control Mechanism 


a. DESCRIPTION AND PURPOSE. The tape 
must be spaced out of the machine in order to 
assure that the end of the last message perfor- 
ated will be transmitted. If the tape is to be 
sent through a transmitter distributor adjacent 
to the typing reperforator without severing the 
tape, it must be spaced far enough to permit 
the last perforations of the message to be 
transmitted. If the tape is to be sent through 
a transmitter distributor some distance from 
the typing reperforator, it is only necessary 
to space the tape so that the end of the printed 
message clears the tear-off edge of the left-hand 
tape guide. When this condition is fulfilled, the 


tape may be torn off. Tape is spaced out by 
unlatching the selector~cam sleeve to allow it 
to rotate freely. This operation is initiated 
manually by momentarily depressing a push 
button on the typing reperforator. This causes 


a magnet to unlatch the selector-cam sleeve 


and puts into operation a time-delay contact 
operating mechanism which automatically 
stops tape feeding after sufficient tape has 
been spaced out. The circuit is so arranged that 
this operation can also be initiated from a 
remote-control push button. The time-delay 
feature is adjustable over a limited range to 
provide for feeding out tape to meet either of 
the requirements previously mentioned. 


b. OPERATION. Refer to the schematic cir- 
cuit shown in figure 81. 


(1) When either push button is depressed, 
the circuit to the worm-follower disengaging 
magnet (mounted on the tape feed-out mechan- 
ism bracket in back of the right-hand ribbon- 
spool cup (fig. 82) is opened. When the magnet 
armature is released, it opens its dwn locking 
circuit and closes two pairs of contacts (A and 
B). One of these pairs of contacts (A) pre- 
pares a circuit to the selector-cam trip magnet 


Figure 79. Mechanical tape-out alarm mechanism on keyboard base. 
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Figure 80. Magnet-operated tape feed-out lever. 
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Figure 81. Tape feed-out control circuit. 


on the selector mounting plate. When the push 
button is released, this circuit is completed and 
the selector-cam trip magnet is energized. The 
other pair of contacts (B) prepares a circuit 
to the worm-follower contacts. 

(2) Operation of the trip magnet unlatches 
the selector-cam sleeve, allowing the main shaft 
to rotate and causing the unit to feed tape. 
Since the selector armature remains inthe 
marking position during the rotation of the 
selector-cam sleeve, the LETTERS combination 
is perforated in the tape. The selector-cam trip 
magnet does not become energized until the 
circuit through the push button is restored by 
releasing the push button. Therefore, the feed- 
out operation will not start as long as the tape 
feed-out push button is held depressed. 


(8) In addition to opening its own locking 
circuit and closing two other circuits, release 
of the worm-follower disengaging magnet 
armature (fig. 82) allows the worm follower to 
become engaged with the teeth of a ratchet- 
driven worm gear. This gear is rotated by a 
pawl mounted on a lever which is operated by 
the main-bail cam. As the worm rotates it 


moves the worm follower toward a pair of con- 
tacts (C). When these contacts are closed by 
the worm follower, a circuit is completed from 
negative battery (D) to the worm-follower dis- 
engaging magnet. This circuit was prepared 
by the closing of contacts (B) referred to in 
(1) above. When the magnet armature is at- 
tracted, the magnet-locking circuit is restored, 
the worm follower is disengaged from the 
worm, and the circuit from negative battery 
(D) to the selector-cam trip magnet is opened. 
When the circuit to the trip magnet is opened, 
the trip-magnet armature is released, thereby 
stopping the rotation of the selector-cam sleeve. 


(4) Provision is made to interrupt tape feed- 
ing immediately upon reception of line signals. 
To accomplish this, the tape feed-out circuit is 
arranged so that the worm-follower disengag- 
ing magnet will be energized when the tongue 
of the line relay touches the No. 5 (spacing) 
contact. Operation of this magnet will restore 
the tape feed-out mechanism to its unoperated 
position, as explained in (3) above. 


(5) When it is desired to prevent operation 
of the typing reperforator without disconnect- 
ing it from the signal lfne, a tape-arresting cir- 
cuit may be closed by means of a key at a re- 
mote location. This key causes battery to be 
applied to the selector magnets, thus prevent- 
ing reception of messages. In addition, the tape- 
arresting key eauses the tape feed-out mechan- 
ism E relay to operate (fig. 81) which discon- 
nects the tape feed-out circuit from the line 
relay. This permits the tape feed-out mechan- 
ism to be put in operation without being sub- 
ject to stoppage by line signals. 
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Figure 82. Tape feed-out control mechanism. 
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98. Mechanical End-of-Line Indicator 
Mechanism 


a. DESCRIPTION AND PURPOSE. When a typ- 
ing reperforator is used with a keyboard base 
for transmitting on a circuit which includes 
page-printing teletypewriters, the mechanical 
end-of-line indicator mechanism informs the 
keyboard operator when to send the CAR- 
RIAGE RETURN and LINE FEED signals to 
avoid overrunning the lines being typed by the 
teletypewriters. The approach of the end of a 
line is indicated by the lighting of a signal 
lamp which is mounted on the keyboard base. 
The mechanical end-of-line indicator mecha- 
nism replaces the standard right-hand ribbon- 
spool bracket asembly. In addition to the parts 
furnisher with the standard ribbon-spool brack- 
et asembly, the end-of-line indicator mechanism 
includes a worm and ratchet, a cam-follower 
lever and pawl, a worm follower pivoted on a 
movable bail, a special carriage-return pull 
bar, a contact assembly, and a signal lamp as- 
sembly. All of these parts mount on the typing 
reperforator unit with the exception of the sig- 
nal lamp which mounts on the keyboard base. 

b. OPERATION. The worm (fig. 83) is operated 
from the main-bail cam on the main shaft of 
the unit by means of the main-bail cam follower, 
pawl, and ratchet. The worm follower engages 
the groove in the worm and moves toward the 
signal-lamp contacts as the worm rotates. After 
a predetermined number of operations, the 
worm follower closes the signal-lamp contacts, 
causing the lamp to light. The contacts remain 
closed until the CARRIAGE RETURN signal 
is sent or received, at which time an extension 
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Figure 83. Mechanical end-of-line indicator mechanism. 


on the carriage-return pull bar disengages the 
worm follower from the worm. This allows the 
signal-lamp contacts to open, extinguishing the 
lamp and permitting the worm-follower spring 
to return the worm follower to its initial po- 
sition. 


99. Clutch Throw-Out Lever Contact 
Mechanism 


a. DESCRIPTION AND PURPOSE. Some units, 
such as the FPR21 typing reperforators (fig. 
10) are equipped with a contact mechanism 
which is mounted on the selector-mechanism 
base. A cord attached to the contact mechan- 
ism is connected into a synchronizing circuit, 
within the equipment table, which sends arti- 


ficial start and stop impulses to the selector 
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mechanism of the typing reperforator. Opera- 
tion of the contacts completes the synchronizer 
circuit. 

b. OPERATION. The contacts are normally 
open when the reperforator unit is idling. 
When the cam sleeve assembly starts to turn, 
a cam- operates the clutch throw-out lever 
which pushes against the make contact. The 
make contact is pushed against the stationary 
contact of the mechanism and the synchroniz- 
ing circuit is completed. A detailed discussion 
of the synchronizer is contained in TM 11-2210. 


100. Backspace Mechanism 


a. DESCRIPTION AND PURPOSE. The _ back- 
space mechanism is intended for use on send- 
ing-receiving units to enable the operator to 


backspace tape for the purpose of making cor- 
rections. It is operated by means of a back- 
space lever and a ribbon-guide lever located at 
the front of the receiving unit near the platen 
mechanism. (See fig. 84.) These levers may be 
operated individually or jointly by the fingers 
of one hana. 

b. OPERATION. When the backspace lever is 
depressed, a pawl. fastened to the lower arm 
of the backspace lever engages and turns the 
feed roll in a clockwise direction. This moves 
the tape backward one space for each opera- 
tion of the backspace lever. The ribbon-guide 
lever lifts the ribbon guide and ribbon away 
from the tape, permitting the operator to see 
the printed characters on the tape. 


101. Line Relay (Used with FPR23 Typing 
Reperforator) 


a. DESCRIPTION AND PURPOSE. A line relay 
(fig. 260) is used whenever the length of the 
signal line or the character of the line circuit 
requires its use. It may be provided as an ex- 
ternal accessory or it may be mounted on the 
base of the receiving unit if the base is pro- 
vided with relay mounting and wiring facili- 
ties. (See fig. 12.) There are several types of 
line relays used, all of which add relatively 
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little inductance to the line circuit. The main 
points of difference of the relays which mount 
on the base of the receiving unit are their op- 
erating current requirements and contact ma- 
terial. Their function is to reproduce the line 
signals in a local circuit for the operation of 
the selector magnets. Relays are jack mounted 
to facilitate easy removal. 


b. OPERATION. The bias (2-7) winding (fig. 
315) is supplied with 30 milliamperes of steady 
current from the power source. When a mark- 
ing signal is being received there is 60 milli- 
amperes of current flowing in the receive cir- 
cuit, thus energizing the line (3-6) relay wind- 
ing. The 60 milliampere marking current in 
the line winding overcomes the 30 milliamperes 
or steady current in the bias winding and 
causes the relay to move to the “M” (marking) 
side under the influence of an effective force of 
30 milliamperes of marking current through 
one winding. This completes the circuit to the 
selector magnets. When no current is flowing 
in the line (signal) circuit (as during a spac- 
ing impulse) the line winding becomes de-ener- 
gized and the bias winding, which has 30 milli- 
amperes of current flowing through it all the 
time, pulls the armature to the “S” (spacing) 
side, thus opening the selector magnet circuit. 
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Figure 84. Backspace mechanism. 


102. Line and Selector Circuit-Closing Jack 


On bases equipped with line relays, the relay 
mounting plate is sometimes provided with a 
jack which automatically shunts the line and 
selector-magnet slip-connection terminals when 
the relay is removed from its mounting. The 
purpose of this jack is to permit removal of the 
relay for examination or replacement without 
opening the signal line or selector circuit. The 
jack is mounted on the line-relay mounting 
plate and its contacts are held open by a 
plunger which the relay base depresses when 
the relay is in place. 


103. Keyboard Lock-Out 


Keyboard bases may be equipped with a device 
which will prevent the keylevers from being 
operated. This device is mounted on the front 
keylever guide and consists of a comb-shaped 
lever with elongated mounting holes. The key- 
levers are locked by positioning the lock-out 
lever so that its projections are under the key- 
levers. The right-hand end of the lever is pro- 
vided with a handle. 


104. Radio-Frequency Induction Suppressors 


Radio-frequency induction suppressors may be 
connected across various operating contacts to 
suppress radio-frequency induction, permitting 
radio receiving sets to be used in close prox- 
imity to the typing reperforator. 


105. Suppression of Printing on Lower Case 
Blank Selection 


a. DESCRIPTION AND PURPOSE. The typing 
reperforator may be provided with a mechan- 
ism which suppresses printing when the 
BLANK selection is received while the platen 
is in the LETTERS position. This is accom- 
plished by means of a projection on the 
BLANK type bar which strikes a stop plate 
mounted on the platen block. The stop plate 
is shown in figure 73. 

b. OPERATION. When the platen is in the 
FIGURES position, the stop plate is moved out 
of the path of the projection on the BLANK 
type bar permitting a character to be printed. 


106. Unshift-on-Space Pull Bar 


a. DESCRIPTION AND PURPOSE. An unshift- 
on-space pull bar is provided on units arranged 
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to unshift when the code combination for 


SPACE as well as on LETTERS is received. If 
the unshift-on-space feature is not desired, 
move the upper end of the unshift-on-space pull 
bar to a slot in the pull-bar guide where it will 
be inoperative. 

b. OPERATION. When the SPACE signal is 
received, the unshift-on-space pull bar is selec- 
ted and operates the shift rocker lever in the 
same manner as the LETTERS pull bar. The 
SPACE and LETTERS pull bars are shown in 
figure 74. 


107. Polar-Neutral Key 


a. DESCRIPTION AND PURPOSE. Bases 
equipped with a relay may be equipped with a 
polar-neutral key. This key makes the neces- 
sary changes in the circuit which permit the 
reception or transmission of polar signals when 
the key is pushed in, or neutral (make-break) 
signals, when the key is pulled out. 

b. OPERATION. When a relay is used and the 
polar-neutral key is in the neutral (pulled-out) 
position, the circuit is closed through the bias 
(2-7) winding of the polar relay. Placing the 
key in the polar (pushed-in) position opens the 
circuit through the bias (2-7) winding. 


108. Circuit Analysis 


The following subparagraphs include a brief 
circuit analysis for each of the typing reper- 
forators discussed in this book. Refer to the 
appropriate wiring diagrams (figs. 312 through 
316) (figs. 312, 314, and 316 are in back of 
manual) when tracing the various circuits. 

a. CIRCUITS OF FPR17. Refer to figure 312. 
(1) Receive circwit. The receive circuit is 
traced from terminal No. 41 to terminal No. 
12, and through the selector magnets to term- 
inal No. 42. When the reperforator unit is re- 
moved the line jack closes, thereby completing 
the line circuit through the contacts instead of 
through the selector magnets. 

(2) Sending circuit. The sending circuit is 
traced from terminal No. 44 through the closed 
contacts of the break key. At this point the cir- 
cuit divides; current flows through the key- 
board contacts, the choke coil, terminal No. 438, 
and also through two 0.1-mf capacitors to 
ground. The arrangement of the choke coil and 
the two capacitors which are connected to 
ground serves as a filter which suppresses 


radio-frequency interference. The filter circuit 


also insures an even flow of current, thereby 
reducing sparking across the keyboard con- 
tacts. 

(3) End-of-line indicator lamp circuit. The 
end-of-line indicator lamp circuit may be 
traced from terminal No. 21 through terminal 
No. 15, and through the closed indicator .con- 
tacts. (The contacts are closed by the worm 
follower as it nears the end of the worm gear.) 
Current flows to terminal No. 14, through the 
indicator lamp, to terminal No. 13, through 
the closed motor switch, and to terminal No. 23. 


(4) Power circuit. The power circuit begins 
at the connection box of the reperforator trans- 
mitter and flows through terminal Nos. 21, 22, 
and 23. From terminal No. 21 the circuit is 
traced to terminal No. 15, and to one side of 
the armature. From termina] No. 23 the circuit 
is traced through the motor switch, to terminal 
No. 13, and to the remaining side of the arma- 
ture. Refer to paragraph 69 for an analysis of 
the motor circuit. 


b. CIRCUITS OF FPR5. Refer to figure 313. (1) 
Receive circuit. The receive circuit may be 
traced from the tip of the receive plug to 
terminal No. 12, to one selector magnet, and 
through the other magnet to terminal No. 11 
and to the sleeve of the plug. 


(2) Power circuit. The power circuit is 
traced from one prong of the power plug, to 
terminal No. 13, through the motor windings, 
to terminal No. 15, and back to the other prong 
of the plug. 


c. CIRCUITS OF FPR21. Refer to fig. 314. 
(1) Receive circuit. Trace the receive circuit 
from the sleeve of the red shell plug to terminal 
No. 42, to terminal No. 45, to terminal No. 11, 
and through the selector magnets to terminal 
No. 12. If the series-parallel switch is in the 
series position, the total resistance of the se- 
lector magnets is 210 ohms; if the switch is in 
the parallel position, the resistance of the mag- 
nets is approximately 53 ohms. From terminal 
No. 12 the circuit is traced to terminal No. 46, 
to terminal No. 41, and to the tip of the red 
shell plug. One lead to the line jack is connected 
between terminal Nos. 11 and 45, the other lead 
is connected between terminal Nos. 12 and 46. 


(2) Power circuit. The power connections 
are made to terminal Nos. 21, 22, and 23. From 


terminal No. 23 the circuit goes through term- 
inal No. 13 to one side of the armature. From 
terminal No. 22 the circuit is traced through 
terminal No. 15 to the remaining side of the 
armature, The motor switch is connected be- 
tween terminal Nos. 21 and 22. 


(3) Synchronizing circuit. The clutch lever 
contacts when closed complete a synchronizing 
circuit, housed within the equipment table, 
which transmits artificial start impulses. (See 
TM 11-2210.) 


d. CIRCUITS OF FPR23. Refer to figure 315. 
(1) Receive line circuit. The receive (sig- 
nal) circuit may be traced from the tip of the 
red shell plug to terminal No. 42, to terminal 
No. 6 of the line relay base, through a winding 
of the relay, to terminal No. 3 of the relay 
base, to terminal No. 41, and to the sleeve of 
the red shell plug. If the relay is not used as 
shown in figure 316 the circuit is traced from 
the tip of the red shell plug, to terminal No. 42, 
to terminal No. 6 of the relay mounting, 
through closed contacts of the circuits-closing 
jack, to terminal No. 3, to terminal No. 41, 
and the sleeve of the red shell plug. A lead is 
also connected to terminal No. 3 of the relay 
mounting through a 0.0l-mf capacitor to 
ground. 


(2) Selector magnet circuit. The selector. 
magnet circuit is traced from terminal No. 25 
(negative) through the 600-ohm resistor to re- 
lay terminal No. 1, to relay armature, to relay 
“M” contact, to relay terminal No. 4, through 
the 400-ohm resistor, through a 600-ohm re- 
sistor, to terminal No. 45, to one side of the 
line jack to terminal No. 12, through the selec- 
tor magnet to terminal No. 11, to the other 
side of the line jack to terminal No. 46, and 
to terminal No. 24 (positive). This circuit is 
established for a marking impulse. The line 
jack closes the line when the reperforator unit 
is removed from the base, preventing an open 
circuit to other teletypewriter equipment which 
may be connected to the reperforator. The line 
jack will also short-circuit the selector magnet 
if it is not opened by the insulating block when 
the reperforator unit is set on the base. A 
separate circuit is shunted around the magnet 
at the same time the magnet circuit is opened 
at the relay contacts for a spacing impulse. 
This shunt circuit is the same as the regular 
magnet circuit up to and including the relay 
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armature, to the “S” contact, to relay terminal 
No. 5, through a 400-ohm resistor, through 
810-ohm resistor to terminal No. 24. This cir- 
cuit is in effect during a spacing impulse. The 
two 0.1-mf capacitors connected in series across 
relay terminal Nos. 4 and 5, and the 0.01-mf 
capacitor connected between terminal No, 5 
and ground serve as a filter to suppress spark- 
ing at the relay contacts. 

(3) Motor circuit. The motor circuit may 
be traced from one prong of the 110-volt a-c 
plug to terminal No. 22, to terminal No. 13, and 
to one side of the armature. The other power 
lead goes from the remaining prong of the plug 
to terminal No. 23, to terminal No. 15, and to 
the other side of the armature. The motor 


switch is connected across terminal Nos. 21 
and 23. 

(4) Power circuit. The power circuit is 
traced from the minus prong of the 120-volt 
d-c power cord plug to terminal No. 25. After 
terminal No. 25 the circuit divides, current 
flows through a 2,000-ohm resistor to terminal 
No. 40, to terminal No. 27, to terminal No. 29, 
to terminal No. 2 on the relay base, through 
a winding of the relay, to terminal No. 7, to 
terminal No. 34, through a 2,000-ohm resistor, 
to terminal No. 24, and to the positive prong 
of the power plug. A lead is connected to one 
end of the 2,000-ohm resistor (after terminal 
No. 25) to one end of a 600-ohm resistor as 
mentioned in (2) above. 


Figure 85. Test Set TS-2/TG with chest cover open. 
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Figure 86. Distortion Test Set TS-383/GG. 


Section XIl. TEST EQUIPMENT 


109. Test Sets 


a. GENERAL, Any of the commonly used volt- 
ohm-milliammeters are satisfactory for testing 
the current flow in, and continuity, insulation, 
or resistance of the electrical circuits in the 
teletypewriter. The subparagraphs below give 
a brief description and the purpose of the 
other test sets most frequently used by tele- 
typewriter repairmen. 


b. TEST Set TS—-2/TG. Test Set TS-2/TG 
(fig. 85) is a portable, motor-driven unit ar- 
ranged to transmit normal or distorted signals 
for testing teletypewriter circuits and check- 
ing the efficiency of start-stop selector units 
on teletypewriters. It sets up two types of dis- 
tortion, marking or spacing bias, and marking 
or spacing end distortion. Any one of four test 
signals: R, Y, SPACE, or a test message, may 
be transmitted continuously by the test set. 


For a detailed description of this test set, refer 
to TM 11-2208. 


c. DISTORTION TEST SET TS-383/GG. Dis- 
tortion Test Set TS-383/GG (fig. 86) is a 
motor-driven unit normally used in the larger 
repair shops. In addition to the characters and 
functions transmitted by Test Set TS-2/TG, 
Distortion Test Set TS-383/GG will transmit 
the Y, T, O, M, V, and LETTERS characters 
and functions. These transmissions are sent 
either undistorted or with a controlled degree 
of distortion up to 100 percent. Distortion Test 
Set TS-—383/GG_.is also designed to receive and 
analyze distortion in the transmitting circuit 
of a teletypewriter. Refer to TM 11-2217 for a 
complete description of this test set. 


d. TEST SET J-193—-A. Test Set I-193-A (fig. 
87) is a compact, portable unit which provides 
electrical circuits for testing and adjusting 
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Figure 87. Test Set I—198—A with cover raised. 


polar relays. Use of the test set enables the re- 
pairman to accurately adjust the relay to its 
proper operating requirements. Refer to TM 
11-2513 for complete instructions on using the 
I-193-—A test set. 

e. TEST UNIT I-236. Test Unit I-236 (fig. 
88) is designed to check the continuity of tele- 
typewriter circuits, to differentiate between 
a-c and d-c voltages, to check fuses, and to test 
capacitors. Refer to TM 11-2056 for a complete 
description of this test unit. 


110. Additional Tools 


a. GENERAL. The detailed repair instructions 
m section XIV refer to the use of certain tools 
which are not furnished as part of Tool Equip- 
ment TE-50. These additional tools, or their 
equivalents, are usually available in higher ech- 
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elon maintenance kits intended for use where 
extensive reperforators repairs are completed. 
In some instances where tools are not avail- 
able, suitable substitutes may be improvised 
for use in higher echelon shops. Lower echelons 
should not attempt repairs which are the re- 
sponsibility of higher echelon shops. Refer to 
paragraph 48 and figure 34 for a complete list- 
ing and illustration of tools furnished in Tool 
Equipment TE-50. The additional tools are 
listed in b below. 


b. List OF ADDITIONAL TOOLS. Figure 90 il- 
lustrates the bearing puller which is included 
among the additional tools referred to in the 
test and repair instructions. The Signal Corps 
stock numbers are listed in the table below. 


c. DRILLS, TAPS, DIES, CLAMPS, ETc. A set 
of various sizes of drills, (carbon or high-speed 


steel) and either a hand drill or an electrical for several common sizes of screws and bolts 
drill should be available for making new parts should also be available. Clamps may be any 


or reworking old part. A set of taps and dies _ type or suitable size. 


gcd os Name of tool Description 

4T84020 Bearing puller Designed for removing all types of teletypewriter motor arma- 
ture bearings. 

6R46290 Undercutier, mica Designed for cutting commutator segments. 

6R4774-6 Pliers, short-nose Heavy, 6” long, 1” wide; general use. 

AT76289 Wrench, slotted nut Designed for holding the adjustable clutch disk of mainshaft 


friction clutch while the locknut is being tightened against it. 


Spanner wrench Designed to hold adjustable clutch disk while tightening the 
locknut against it. 


JACK J2 


. Figure 88. Top view of Test Unit I—236. 


TL 5447538 


Figure 90. Bearing puller. 


6-32 MACHINE SCREWS WITH 
TEETH FILED OFF ENDS 
TO FIT ADJUSTABLE NUT 


STRAP IRON DRILLED 
AND TAPPED FOR 
6-32 SCREW 


ACHINE SCREW AND 
NUT FOR HANOLE 


SM OODDOD0D00000FE 


TL64492S 


Oe —_ 


Figure 91. No. 76289 wrench. 


d. WELDING AND BRAZING EQUIPMENT. In 
emergencies, many broken parts may be welded 
or brazed. However, this procedure is very dif- 
ficult and should be performed only by person- 
nel thoroughly skilled in welding and brazing 
techniques. 


Caution: Welded or brazed parts must be 
properly alined and free of excessive build-ups 
which would reduce clearances below minimum 
requirements. 


Section XIll. TROUBLE SHOOTING 


111. Introduction to Trouble Shooting 


a. GENERAL. There are several factors to 
consider before proceeding with the actual lo- 
cating of trouble. No definite rules can be laid 
down as to the exact procedure to be followed 
because of wide variations in the experience of 
the personnel working with the equipment. The 
information and trouble-analysis charts in this 
section are intended to provide both a step-by- 
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step procedure for the inexperienced and a 
ready reference for the experienced trouble 
shooter. In all cases, the origin of the trouble 
report or the manner in which the trouble was 
detected will determine the procedure to be 
followed. 

b. SOURCE OF TROUBLE REPORTS. Figure 92 
is an example of a typical trouble record. 


Troubles reported may be divided into two 
classes : 


(1) Troubles that are reported in such a 
manner that they may be due either to a fail- 
ure of the typing reperforator or a failure in 
other equipment or connecting facilities. In 
some cases, these troubles may be intermittent 
and require extensive routine checks of ail 
equipment and facilities before they can be 
definitely located. The substitution of typing 
reperforators known to be in good condition is 
frequently the fastest method of proving which 
part of the circuit is the source of the inter- 
mittent trouble. 


(2) Troubles which are readily apparent or 
which are definitely identified by a trouble re- 
port as being located in a particular part or 
unit. 


c. TROUBLES DETECTED BY INSPECTION. Trou- 
ble found during routine check of the equip- 
ment or while inspecting the equipment during 
a major overhaul will usually be definite in 
nature. In some cases, however, these troubles 
may require detailed analysis using special 
testing equipment discussed in section XII. 

d. TROUBLE ANALYSIS. Thorough knowledge 


of the sequence of operation for each function- 
ing element in the typing reperforator is of 


fundamental importance in analyzing trouble. - 


The trouble shooter must be able to prove 
quickly whether trouble is in a particular as 
sembly or in other parts of the reperforator. 
The appearance of a particular operating fail- 
ure may immediately indicate the exact loca- 


tion of the faulty adjustment or the damage; 
if not, it will be necessary to determine with 
exactness those functions which are operating 
properly and those which are failing to do so. 

e. PROCESS OF ELIMINATION. By determin- 
ing which of the transmitting, receiving, and 
common functions of the reperforator do, and 
which do not operate properly, the trouble 
shooter will eliminate ‘the possibility of wasting 
time and effort. The trouble-analysis chart list- 
ing the most commonly-observed faults is of 
considerable assistance in determining the best 
sequence and testing procedure for a particular 
condition. By sending to and receiving from 
a second reperforator or teletypewriter, the 
trouble is proved to be in either the transmit- 
ting, receiving, or common functions. A local 
or dummy testing circuit can also be used when 
a second typing reperforator is not readily 
available. When a definite observed fault has 
been found, refer to the paragraph for a re- 
lated list of indicated conditions and select the 
items that would logically be the cause of the 
fault. 

f. LOCALIZING TROUBLE. When it has been 
determined either by observation or testing 
which of the units or functions is causing the 
trouble the next step is to isolate or localize the 
trouble in a particular electrical circuit or me- 
chanical element. The trouble-analysis charts 
listed in paragraph 112 provide reference data 
for both electrical and mechanical failures. In- 
formation on the best procedures for locating 
the more common troubles are furnished in 
paragraphs 113 through 125. 


TYPING REPERFORATOR TROUBLE RECORD 
SERIAL NUMBERS 


FKIO5KH 105738 
BASE MOTOR UNIT 


FPRI7FN226 


REPERFORATOR UNIT SET NO. 4 


MOTOR FAILS TO START. | OILED MAIN SHAFT. a 0745 


REPORTED TROUBLE REPORTED DISPOSITION DATE | TIME | CLEARED 
BY BY 


RIBBON FAILS TO TIGHTENED RIBBON 
A.R.B REVERSE SHAFT COLLAR 


PRINTS INCORRECT 
LETTERS AT TIMES. 


CLEANED GOVERNOR 
CONTACTS. 0630 


TL55859S 


é 
Figure 92. Typical trouble record. 


807975 O - 48-8 
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112, Tabular List of Trouble Conditions for Typing Reperforators 


Chart Condition Observed fault 
A Motor fails to start. 
B Starts. Runs open. 
C Runs closed. Cannot send. 
D Runs closed. Cannot receive. 
E Prints and perforates. Range finder has poor range. 
F Prints and perforates. Prints scrambled letters or occasional errors. 
TYPING REPERFORATOR OPERATES CORRECTLY EXCEPT: 
G Ribbon remains motionless or does not oscillate. 
Ribbon does not reverse. 
I Tape-perforator assembly does not cut proper or clean tape. 
J Tape feed-out control mechanism fails to operate properly. 
K Platen mechanism fails to function properly. 
L Emits grinding noise. 
M Bell does not operate (letter S prints correctly). 
N Tape-out alarm bell fails to operate. 
O Fails to print properly. 
Trouble-analysis chart A. Typing reperforator fails to start 
Reference data 
Item Items to be inspected Possible trouble Corrective 
No. or checked action Detailed Repairs Adjustments 
function 
1 Power source. Open, low voltage, Use another Par, 114 
poor voltage power 
regulator source. 
2 Governor contacts. Open, dirty, or Clean or replace} Par. 69 Pars. 115, Pars. 215, 
burned away. and adjust. 121, 146, 217 
148-150 
3 Slip. connections. Open contacts Clean and Pars. 2b, | Par. 121 Par. 198 
between base and adjust c; 4b; 
reperforator unit. contact. 5b 
4 Motor (internal). Open windings, Replace Pars. 115, 
poor brushes. brushes or 121, 140- 
motor. 143 
5 Main shaft. Clutches dry, or Locate and Pars. 70, 1 Pars. 121, Par. 224 
bearings frozen correct 85 163, 164 


tight 


trouble in 
typing unit. 


Note. See figures 312 to 317 inclusive for wiring diagrams of the typing reperforators. 
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Trouble-analysis chart B. Motor starts but typing reperforator runs open 


Item Items to be inspected 
No. or checked 
1 External circuits. 


a, Line connections, 


Possible trouble 


Reference data 


Repairs 


Adjustments 


i | tr ff 
neice 


ee ne nS) nT ee er ee) eee eee 
a ————————E 


| ts | rf 


No voltage, voltage 
low, or wrong 
polarity. 


Space received 
instead of mark, 


125 


i i ns | | tt ennnionneceeneneeseNN 


Damaged or excess- 
sively oil-soaked. 


Pars. 113d, 
115, 166 


Ce ee ne, Ce en, a 


3 Selector magnet 
circuit. 


a ef | 


4 Keyboard trans- 
mitter circuit. 


Circuit open or 
shorted. 


Pars. 113d, 
122, 160 


Pars. 113d, 
156-158 


Pars. 241, 
242, 244 


188 


ey Se, (nS UT ITE? ee ey 


5 Selector trip-off 
eccentric screw. 


Operates trip-latch 
when armature is 
in mark position. 


160 


a rs | | Le 


6 Main-shaft clutch 
throw-out lever. 


Pars. 122, 
163, 164 


226 


a fn | | | A | NY 


7 Slip connections. 


Contacts dirty or 
open. 


Corrective Detailed 
action : 
function 

Inform wire Pars. 2b, 
chief. 4b, 5b 

Replace fuse, 
or reverse 
polarity. 

Reverse line See TM 
leads if on 11- 
polar 2005 
operation. 

Repair or- Par. 113 
replace. 

Check back Par. 81 
from 
receiving 
plug. 

Check back Par, 71 
from black 
SEND plug. 

Adjust. Par. 81 

Adjust. Par. 85 

Clean and Pars. 2b, 
adjust. c; 4b; 

5b 


Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperforators. 


Trouble-analysis chart C. Typing reperforator runs closed but cannot send 


Possible trouble 


Reference data 


Repairs 


Par. 198 


Adjustments 


CO Ee 


Item Items to be inspected 
No. or checked 
1 Transmitter contacts 


and wiring. 


2 Sending plug (black 
shell). 


Contacts or wiring 
shorted 


Plug shorted. 


Pars. 113, 
118, 158 


Par, 118 


Pars. 187, 


188 


—_——— | | SS 


| Sf | ee | es | | TTT 


3 Trip-off pawl 
eccentric screw 
(keyboard). 


Trip-off pawl does 
not engage inter- 
mediate pawl. 


Pars. 173, 
192, 194 


a eee | | | NT | 


| i ee 


5 External 
connections. 


Spring weak or 
broken. 


Send jack shorted, 
or defective 
external relay. 


Corrective Detailed 
action e 
function 

Locate and Pars. 17, 
remove short 71 
circuit. 

Remove short 
or replace 
plug. 

Readjust Par. 74 
eccentric 
screw. 

Readjust or Par. 74 
replace 
spring. 

Check opera- Pars. 2b, 
tion with 4b, 5b, 
dummy test 113 
circuit. 


Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperforators. 


Pars. 192, 


196 
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Trouble-analysis chart D. Typing reperforator runs closed but cannot receive 


Possible trouble 


Improper relay 
adjustment. 
Improper switch 
positions. 


Corrective 
action 


Refer to 
TM on 
associated 
equipment. 


Detailed 
function 


Reference data 


| 
2) cman a 


Item Items to be inspected 
No. or checked 
1 External equipment. 
2 Selector armature 
spring (if used). 
3 Selector armature. 


Spring loose or 
broken. 


Armature pivots 
binding. 


Adjust or 
replace. 


Loosen and 
adjust. 


Par. 81 


—) i 


4 Selector trip-off 
eccentric screw. 


Does not operate 
trip-latch 
plunger. 


Par. 81 


| | eee ee fT | 


5 Main-shaft clutch 
throw-out lever. 


Not operated by 
sixth cam of 
selector cams. 


i ! /) 


6 Receive. circuit. 


Open or short. 


Clear open 
or short. 


Pars. 17, 
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Repairs . Adjustments 
Par. 113 
Pars. 113d, | Par. 254 
115, 125, 
160 
Par. 160 Pars. 230, 
243 
Par. 160 Pars. 240, 
260 
Pars. 163, Pars, 225, 
164 226 
Par. 119 


Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperforators. 


Trouble-analysis chart E. Typing reperforator prints and perforates but range finder has poor range 


Possible trouble 


Corrective 
action 


‘Detailed 
function 


Reference data 


2 nS ee 


| | fA | 


burned. 


Adjust with 
tuning fork. 


Clean or 
replace. 


69 


eee | eee | | | | | 


Adjust to 60 
ma or use 
line relay 
and adjust 
bias. 


een a eercnenms | nme nna ee tenement | en | ape | RR ARE | nn nnmenennrnrenrannerrimerrwtneenteen | ~nentenst eat antrnanynn ane 


ee | | eee SO 


Item Items to be inspected 
No. or checked 
1 Motor 
2 Motor governor. 
3 Line current. 
4 Selector armature 
spring. 
5 Selector armature 
pivots. 


| a RR, | | fe | 


6 Binding of swords, 
T-levers, bell 
cranks, or code 
bars. 
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Adjustments too 
tight, wrong 
lubricant, or 
dirt in moving 
parts. 


Clean and 
adjust. 


Pars. 81, 
82, 87 


Repairs Adjustments 
Pars. 137- Pars. 29, 216 
145 
Pars, 115, Pars. 215, 
138, 146, 217, 220, 
148-150 221 
Pars. 113d, Par. 254 
115, 125, 
160 
Par. 160 Pars. 230, 
243 
Par. 160 Pars. 229, 
231-233, 
246, 251, 
303, 304 


Trouble-analysis chart E. Typing reperforator prints and perforates but range finder has poor range. (Con’t.) 


Item Items to be inspected 
No. or checked 


7 Bell cranks. 


——_—_— 


8 Selector-cam sleeve. 


9 Teletypewriter 
equipment at other 
end of circuit. 


Possible trouble 


Improper 


adjustment. 


Worn. 


Teletypewriter slow 
or fast. 


Corrective 


Reference data 


Repairs 


Par. 163 


Adjustments 


Pars. 291, 
303 


Pars. 224, 
317 


el ( “ | 


10 Selector mechanism. 


Improper 
adjustment, 


adjustment. 


action Detailed ' 
function 
Readjust. Pars. 81, 
82, 87 
Replace. Pars. 70, 
81 
Request check 
motor speed. 
Make complete | Par. 81 


Pars. 125, 
160 


Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperforators. 


Pars. 228- 
235, 
240-244 


Trouble-analysis chart F. Typing reperforator prints and perforates scrambled letters or occasional errors 


Possible trouble 


Reference data 


Repairs 


Adjustments 


| | entities | ntti anette | ne | | 


Item Items to be inspected 
No. or checked 
1 Line current. 


Par. 493 
TM 11-2513 


oO | en So 
i | creme 


assembly. 


en | | | | 


3 Keyboard sending 
contacts. 


Contacts dirty or 
improperly 
adjusted. 


Pars. 113, 
118, 158 


188 


rn 


4 Motor speed 
a, too high. 


b. too low. 


Shorted governor 
contacts, or 
governor 
adjustment. 


Governor 
adjustment. 
Contacts burned. 
Excessive mainshaft 
friction 
clutch drag. 


Corrective 
action Detailed 
function 

Adjust to 60 Par. 101 
ma or adjust 
line relay 
bias if using 
receive relay. 

Adjust to Par. 83 
center of 
operating 
limits. 

Clean and Pars. 17, 
adjust. 71° 

Adjust speed Pars. 68, 
with tuning 69 
fork. 

Adjust speed Pars. 68, 
with tuning 69 
fork. 

Clean or 
replace 
contacts. 

Lubricate Par. 70 
mainshaft 

gears and 

clutches. 


Pars. 115, 
146, 148- 
150 


Pars. 54e, 
163, 164 


Pars. 29, 216, 
217, 220, 
221 


Pars. 29, 216, 
217, 220, 
221 


rte | nent 
secon | ene ee ener | “mnnneneetrs-tnsntuatramtnmseninnamtinitaeyr mimes, | anteater 


5 See also chart E. 
Items 1 to 10 
inclusive. 


Note. See figures 312 to 816 inclusive for wiring diagrams of the typing reperforators. 
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Trouble-analysis chart G. Typing reperforator prints but ribbon remains motionless or does not oscillate 


Reference data 


It Items to be inspected ‘ Corrective 
ng or checked Possible trouble action Detailed Repairs SAiatrotin 
function 
1 Ribbon spool-shaft Gear setscrews loose | Adjust, tighten | Par. 90 Pars. 267, 
and feed-shaft or missing. Spur and replace 268, 269 
spur gears, and gears do not mesh. missing 
feed-shaft bevel- parts. 
gears, 
re Spool-shaft collar Collar loose. Adjust collar Pars. 90, Pars. 267, 
and spring. for correct 91 269, 274 
spring 
compression. 
3 Feed-shaft detent- Missing or improper | Replace, Pars. 90, Par. 275 
spring. adjustment. adjust. 91 
4 Ribbon. No eyelet near end to | Replace, Par. 30 
operate ribbon- ribbon. 
reverse arm. 
5 Ribbon-reverse shaft. Adjust. Par. 91 Par. 160 Pars. 271, 
272, 324 
6 Ribbon-reverse pawl | Loose or missing. Replace. Par. 91 Par. 160 Par. 281 
spring. 
7 Ribbon-reverse pawl. | Improper Adjust. Par. 91 Par. 160 Pars. 273, 
adjustment. 281 
8 Ribbon feed-shaft Missing or worn Replace. Par. 90 Pars. 278, 
ratchet. teeth. 280 
9 Ribbon guide. Bent or broken. Replace Par. 30 Par. 160 Par. 306 
10 Ribbon spool. Not seated on spool Adjust. Pars. 30, | Par. 160 Pars. 268, 
shaft and pin. 90 270 


Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperforators. 


Trouble-analysis chart H. Typing reperforator prints but ribbon does not reverse 


Reference data 


Item Items to be inspected Hissiiie tamale Corrective 
No. or checked F action Detailed Repairs Adjustments 
function 
1 Ribbon-reversing Missing or too near Replace ribbon. | Pars. 30, 
eyelets. ribbon end. 91 
2 Ribbon feed-shaft. Sticks or incorrect Adjust. Pars. 90, Pars. 267, 
adjustment. 91 27 
3 Ribbon-spool shaft Collar loose. Adjust and Pars. 90, Par. 267 
collar. tighten. 91 
4 Ribbon-reverse lever. | Improper angular Adjust and Par. 90 Par. 160 Par. 281 
adjustment. tighten. 
5 Ribbon-reverse pawl | Missing or broken. Replace and Par. 91 Par. 160 Par. 281 
springs. check 
tension. 


Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperforators. 
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Trouble-analysis chart I. Typing reperforator prints but does not cut proper or clean tape 
Reference data 


Item Items to be inspected ‘ Corrective ; 
No. ee har Possible trouble <itlon — Repairs Adjustments - 
1 Punch-block Improper alinement, Clean or adjust. | Par. 88 Par. 165 
| assembly. binding, or dirty. 
2 Punches Broken, worn, or Clean or adjust. | Par. 88 Par. 165 Par. 295 
dirty. 
3 Guide comb Improper alinement. | Adjust Par. 88 Par. 165 Par. 294 
4 Tape guide. Clogged with gum Clean or adjust. | Par. 31 Pars. 309, 
and dirt, or bent. 813 
5 Feed pawl. Worn teeth on star Replace wheel | Par. 89 Pars. 290, 
wheel, weak spring. or adjust 298, 307 
spring 
6 Feed roll. Missing or broken Replace roll. Par. 89 Pars. 287, 
feed pins. 288, 289, 
‘ 297, 299, 
300 
7 Upstop screw. Improper Adjust. Par. 88 Par. 165 Pars. 295, 
adjustment. 296 
ae Punch selector Punch-engaging Adjust or Par. 88 Par. 165 Pars, 286, 
fingers. projection bent replace, 293, 294 
or broken. 


Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperfordators. 


Trouble-analysis chart J. Typing reperforator prints and perforates but tape feed-out 
control mechanism fails to operate properly 
Reference data 


Item I be i ted i Correcti ; 
No. igi ee © Possible trouble sacs — Reneies Adlceteamate 
Zz Push-button contacts. | Sprung, dirty, Clean, adjust, Par. 97 Pars. 335, 
shorted, or burned. or replace. 336 
2 Feed-out control Open or shorted. Locate and Par. 96 
circuit. clear open 
or short. 
3 Worm gear. Worn gear threads, Replace. Par. 96 
or worn ratchet. 
4 Worm follower. Broken, worn, or Replace. Par. 96 Par. 344 
missing. 
5 Worm-follower Loose, missing, or Adjust or Par. 97 Pars. 322, 
spring. incorrect tension. replace. 332 
6 Feed-paw] spring. Loose or missing. Adjust or Par. 96 Pars. 333, 
replace. 347 
q Worm-follower Shorted, loose Clear short, Par. 96 Pars. 318- 
disengaging connections, or tighten 321, 328, 
magnet, open winding. connections, 829, 330 
or replace 
magnet. 
8 Worm-follower Loose or missing. Adjust or Par. 96 Par. 323 
disengaging replace, 


armature spring. 
Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperforators. 
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Trouble-analysis chart K. Typing reperforator prints and perforates but platen 
mechanism fails to function properly 


wt Reference data 
Item Items to be inspected Corrective 
No. or checked Possible trouble action Detailed Repairs Adjustments 
function 
1 Rubber platen disk. Worn or missing. Replace. Par. 93 Par. 160 
2 Platen shaft. Improper lubrication | Lubricate or Par. 93 Par. 160 Pars. 301, 
or dirty shaft well. clean. 311 
3 Platen-shift spring Loose, broken, or Adjust or Par. 93 Par. 160 Par. 310 
improper tension. replace. 
4 Platen-shift rocker. Improper Adjust. Par. 93 Par. 160 Par. 305 
adjustment. 
5 Shift lever. Bent, or improper Adjust or Par. 93 Par. 160 Pars. 305, 
adjustment. replace, 312 
6 Shift rocker arm. Lock-out lever arm Adjust. Par. 93 Par. 160 Pars. 302, 


out of engagement 305 
with lever. ' 


Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperforators. 


Trouble-analysis chart L. Typing reperforator prints and perforates but emits grinding noise 


Reference data 


‘Item Items to be inspected Corrective 
No. or checked Feasibia teeueis action Detailed Repairs Adjustments 
function 
4 Reperforator unit Bent out of line. Replace with 
mounting plate. complete 
unit. 
2 Main-shaft bearings. | Bearings broken or Replace and Par. 70 Pars. 54e, 
burned. lubricate. 163, 164 
3 Motor-mount Improper drive Adjust. Par, 227 
adjusting screws. gear clearance. 
4 Transmitting shaft. Fiber gear worn or Replace worn Par. 17 Par. 156 
bearings worn, parts. 
5 Transmitter clutch Clutch clearance. Adjust. Pars. 71b, | Par. 157 Pars. 189, 
throw-out lever. 72a, 74 195, 213 
6 Main-shaft clutch Improper clutch Adjust. Par. 85 Pars, 163, Pars. 222, 
throw-out lever. clearance. 164 225, 226 
7 Main-shaft gear, Improper lubrication. | Lubricate. Par. 70 Pars. 54e, 
motor pinion gear. 121, 163, 
164 
8 Transmitting-shaft Worn or broken Replace. Pars. 71b, | Par. 157 Par. 190 
clutch. teeth. 12, 
9 Motor (internal). Worn or dirty Clean or Par. 68 Pars. 138, Par. 492 
bearings. replace. 144 


Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperforators. 
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Trouble-analysis chart M. Typing reperforator prints and perforates but bell does not 
operate (letter S prints correctly) 


Reference data 


Item Items to be inspected Corrective 
No, or checked Peers action Detailed Repairs Adjustments 
function 
1 Bell pull-bar spring. | Missing or broken. Replace Pars. 86, |. Par. 159 Par. 262 
94 
2 Pull-bar lock-out Binds or mounting Adjust, or Par. 94 Par. 337 
lever. screws missing replace 
or broken. defective 
parts. 
3 Bell-hammer spring. | Missing or broken. Replace. Par. 94 Par. 160 Par. 179 
4 Bell hammer. Binds at pivots. Adjust Par. 94 Par. 338 
pivots 
5 Lock-out lever arm. Missing or broken. Replace. Par. 94 
6 Pull-bar lock-out Missing or broken. Replace. Par. 94 
lever mounting 
screw. 
7 Eccentric screw. Adjustment. Adjust Par. 94 Par. 339 
8 Bell pull bar. Bar worn, or out of Replace, Par. 94 Par. 159 Par. 337 
adjustment. adjust. 


Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperforators. 


Trouble-analysis chart N. Typing reperforator operates but tape-out alarm bell fails to operate 


Reference data 


Item Items to be inspected Possible txeebi Corrective 
No. or checked me een action Detailed Repairs Adjustments 
function 
1 Bell-hammer spring. | Missing or broken Replace. Par. 95 Par. 154 Par. 176 
2 Locking pawl. Adjustment. Adjust Par. 95 Par. 180 
3 Locking-pawl spring. | Missing or broken Replace. Par. 95 Par. 181 
4 Bell-hammer Binding or broken. Adjust or Par. 95 Par. 178 
extension. replace. 
5 Tape-out lever. Bent or broken. Adjust or Par. 95 Pars. 174, 
replace. 180 


Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperforators. 


IN 


Trouble-analysis chart 0. Typing reperforator perforates but fails to print properly 


Reference data 


Item Items to be inspected Possible’ teoubl Corrective 
No. or checked ae eee action Detailed Repairs Adjustments 
function 
1 Type bars. Worn or missing Replace type Par. 86 Pars. 160, 
type pallets. pallets. 161 
2 Pull bars. Incorrect spring Replace or Par. 86 Par. 160 Pars. 261- 
tension, worn or adjust. ; 265, 282, 
broken teeth at 283, 314 . 
bottom of bar. 
8 | Code bars, Binding or improper | Adjust. Par. 87 Par. 160 Pars, 265, 
adjustment. 291, 292 
4 Transmitter Incorrect contact Adjust. Pars.17, | Pars. 113, Par. 187 
contacts. gap. a 118, 158 
5 Selector bars. Incorrect spacing. Remove shims | Par. 73 
from under 
selector bar 
brackets. 
6 Selector magnet Loose. Adjust pivot Par. 81 Par. 160 Pars. 230, 
armature. screws. 243 
7 Pull bars and code Incorrect clearance. Adjust. Pars. 86, | Par. 160 Par. 265 
bars. 87 
8 Selector mechanism. | See chart D, items Pars. 81, | Par. 160 Pars. 228- 
2, 3, and 4. 82 235, 240- 
244 
9 Platen mechanism. See chart K, items Par. 93 Pars. 301- 
1 through 10. 305, 310- 
312 


Note. See figures 312 to 316 inclusive for wiring diagrams of the typing reperforators. 


113. Localization of Electrical Troubles 


a. GENERAL. Electrical circuits in the typ- 
ing reperforator are provided with connecting 
terminals at points where it will be necessary 
to connect or disconnect circuits or units. Do 
not disturb the wiring any more than necessary 
in testing and inspection. The majority of elec- 
trical troubles will be found at contacts, or 
where the insulation on wire, or between metal 
parts has been damaged. The repairman must 
be familiar with the use of schematic and wir- 
ing diagrams and must use them while making 
point-to-point checks of the teletypewriter cir- 
cuits until the fault is located. Schematic wiring 
diagrams of external equipment to which the 
teletypewriter is connected will furnish infor- 
mation which will be of great assistance to the 
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repairman in sétting up circuits for testing and 
localizing the teletypewriter trouble. Detailed 
procedures for localizing electrical troubles are 
furnished in paragraph 114 for the power cir- 
cuit and in paragraphs 116 through 119 for 
the signal circuits. 

b. TESTING PROCEDURE. The actual proced- 
ure for locating electrical troubles will vary, 
depending on whether the work is being done 
by lower echelons using Test Unit I-236 or by 
higher echelons where more accurate testing 
equipment may be available. The basic princi- 
ples remain the same for any given trouble but 
certain troubles such as part of a resistor 
shorted-out or small variations in voltage can- 
not be accurately tested with Test Unit I-236. 


All of the more common troubles can be located 
with this test unit, and the information in para- 
graph 115, and following paragraphs is ar- 
ranged to start with the use of Test Unit I-236, 
and then give additional information for use by 
higher echelons involved in major overhaul of 
the equipment. When available, a milliammeter 


or a voltohmmeter may be used to indicate the . 


location of electrical trouble. 


c. TESTING CAPACITORS. Three possible trou- 
ble conditions that.may occur in capacitors in 
the power and signal circuits are opens, shorts, 
and leakage (leakage is flow of current through 
a partially shorted-capacitor). Detailed instruc- 
tions for the use of Test Unit I-236 for testing 
capacitors are furnished in TM 11-2056. Two 
alternate testing methods are the spark test de- 
scribed in (1), (2), and (3) below and the 
ohmmeter method described in (4) below. 


Caution: Take extreme care to avoid personal 
injury from shock when handling charged ca- 
pacitors or leads connected to power supplies 
that are in operation. 


(1) When Test Unit I-236 is not available, 
capacitors may be tested by the spark test. In 
the spark test the capacitor is charged and then 
discharged by shorting the capacitor terminals 
with a screw driver and observing any spark 
that occurs or by connecting the terminals of 
the capacitor to a telephone headset or test 
receiver and listening for any click that occurs. 
Instructions for making the spark test are 
given in (2) and (3) below: 


(2) For capacitors with a value of 0.1 mf 
or greater, disconnect the capacitor leads from 
the equipment and connect to a d-c power 
source of 90 volts or higher by means of suit- 
able insulated test leads. After the capacitor 
has been connected to the d-c power source for 
a few moments, remove one of the test clips 
from the power supply; ALSO REMOVE THE 
OTHER END OF THE SAME TEST LEAD 
FROM THE CAPACITOR before turning off 
the power supply to prevent shorting the capac- 
itor by accidentally shorting the leads. After 
giving the capacitor a charge, wait for 1 to 
114 minutes and then short-circuit the capaci- 
tor terminals with a screw driver. A spark 
should be seen if the capacitor is in good con- 
dition. If the capacitor is open, or partially or 
completely shorted, no spark will be seen. 


(3)- For capacitors with a value less than 
0.1 mf, disconnect the capacitor leads from the 
equipment and charge as in (2) above. Wait 30 
to 40 seconds after disconnecting the capacitor 
from the charging power supply and then con- 
nect the tips of a telephone headset or a test 
receiver across the terminals of the capacitor. 
A click should be heard in the test receiver as 
the test leads are placed on the capacitor termi- 
nals if the capacitor is in good condition. If 
the capacitor is open, or partially or completely 
shorted, no click will be heard. Be careful not 
to touch the bare metal on the tips of the head- 
set cord when making this test. 


(4) The ohmmeter method generally may be 
used to test capacitors having a value of 0.01 
mf or more. When a good capacitor of sufficient 
size is connected to an ohmmeter, the needle 
will kick up-scale and then show open circuit. 
If the needle does not kick, the capacitor is 
open. A shorted capacitor gives a steady meter 
reading somewhere between zero and infinity, 
depending upon the resistance of the short. 


d. TESTING RESISTORS AND CHECKING CIR- 
CUIT CONTINUITY. Resistors may be tested and 
circuit continuity may be checked with Test 
Unit I-236 (par. 109e) or with an ohmmeter. 
Before measuring resistance or making con- 
tinuity tests with any instrument that fur- 
nishes its own testing battery, completely dis- 
connect the typing reperforator from external 
power and signal circuits, since false measure- 
ments may result and there is danger of dam- 
aging the measuring instrument. In most 
cases, resistances may be measured and circuit 
continuity checked without disconnecting any 
of the circuit elements. However, parts or cir- 
cuits that are connected in parallel must be 
isolated before accurate tests or checks may be 
made. Connect individual circuits to the proper 
power supply for making point-to-point voltage 
checks and current-flow tests. DO NOT AT- 
TEMPT TO MEASURE RESISTANCE WITH 
AN OHMMETER WHILE CURRENT FROM 
THE POWER SUPPLY IS FLOWING IN 
THE CIRCUITS. 


e. CIRCUIT FOR TESTING. Localizing electri- 
cal troubles in the signal circuit requires some 
means of providing a normal 60-milliampere 
current in the closed circuit. A test made using 
this arrangement is called operating in a local 
or dummy circuit, thus distinguishing it from 
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a regular connection to a second typing reper- 
forator. Inspections made after a major over- 
haul may be completed in a local circuit by us- 
ing either a second typing reperforator as a 
standard for comparison, or by using special 
test equipment as described in section XIV. 


114. Use of Test Unit I-236 for Localizing 
Electrical Trouble 


a. GENERAL. Test Unit I-236 furnished as 
part of Tool Equipment TE-50 is described in 
detail in TM 11-2056. Its uses in locating elec- 
trical troubles in the signal and power circuits 
are described in this paragraph as compared 
with the voltmeters and ohmmeters which will 
be used by higher echelons. Test Unit I-236 is 
particularly designed as a lightweight durable 
test set for use by lower echelons. It is used to 
test continuity and voltages in place of the sep- 
arate more delicately-constructed instruments 
normally used in higher echelons for major 
overhauls of teletypewriter equipment. To avoid 
duplicating information, the detailed discus- 
sions on localizing various electrical troubles 
are written to describe the use of the different 
test sets while b and c below explain how Test 
Unit I-236 is used by lower echelons in localiz- 
ing electrical trouble. 

b. VOLTAGE CHECKING. In localizing power 
troubles (par. 115), Test Unit I-236 is used in 
place of the a-c voltmeter in making line volt- 
age checks of the various parts of the power 
circuit. The test leads of Test Unit I-236 should 
be placed on the same terminals as required in 
checking with a voltmeter. The switches on 
Test Unit I-236 should be as follows: SW1 
should be in the INT. V. position, and SW2 


should be in the NEON & MAZDA position. For’ 


tests that indicate no voltage or low voltage, 
neither light will light. Voltages less than nor- 
mal line voltage can be compared by observing 
the change in brightness of the Mazda light on 
the line voltage and then on the voltage being 
tested. 

c. CHECKING CONTINUITY. The continuity 
tests used in localizing electrical trouble in the 
signal circuits (par. 116) can be made with Test 
Unit I-236 in place of the ohmmeter as follows: 
Place SW1 on EXT. V., and SW2 on NEON, 
and place the power plug of Test Unit I-236 in 
a 115-volt, a-c or d-c power source. Place the 
test leads on the same terminals as required in 
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the ohmmeter tests. Open circuits are indicated 
by the neon light not lighting. Shorts or high 
resistance between the leads are indicated by 
the neon light lighting. If the voltage is 115 
volts dc and SW2 is placed on NEON & 
MAZDA, resistances of greater than 200 ohms 
will cause the neon bulb not to light. 


115. Localization of Electrical Power Trouble 


Power troubles may show up in various ways. 
If the typing reperforator motor does not run 
or cannot be brought up to proper speed, the 
trouble may be either external or within the 
reperforator. The following step-by-step pro- 
cedure is used to locate the trouble. 

a. TESTING LINE VOLTAGE. Using Test Unit 
IJ-236 or an a-c voltmeter if the power supply 
is ac, or a d-c voltmeter if the power is dc, 
check the line voltage at the power outlet. If 
the line voltage is between 110 and 125 volts, 
with the typing reperforator connected and 
the motor switch on, check for trouble within 
the typing reperforator. 

b. TESTING GOVERNOR CONTACTS. (1) If 
the motor runs but is not up to proper speed, 
check the governor contacts. The contacts may 
be open, dirty, burned away, or may have in- 
correct contact spring tension. 

(2) If there is a voltage between terminal 
Nos. 13 and 15 and the motor does not start, 
check for the following: 

(a) Broken or bent brush springs. 

(b) Dirty or worn contacts on the brush 
springs. 

(c) Dirty contact surfaces on the inner and 
outer contact disks. 

(d@) Broken or bent contact spring. 

(e) Improper contact surfaces between con- 
tact springs and the governor spring brackets. 

(f) Burned out, worn, or dirty governor 
contacts. , 

(g) Bent or broken contact arm. If contact 
arm is not broken, check for proper contact 
arm spring tension. 

c. CHECKING MOTOR BRUSHES. If a governed 
series motor does not run, check the motor 
brushes to see that they are properly seated and 
that proper connections are made to the 
brushes. 

d. TESTING FOR VOLTAGE AT MOTOR TERMI- 
NALS. If motor does not run and trouble is not 
in governor, proceed as follows: 


(1) Check motor brushes. 

(2) Insert power cord in outlet. 

(3) Remove typing reperforator unit from 
its base. 

(4) Turn power switch in base to ON. 


(5) Test voltage across the terminal Nos. 
13 and 15. There should be no change in the 
voltage measured at the power outlet (see 
a above) and the voltage measured between 
terminal Nos. 13 and 15. Correct voltage meas- 
ured up to this point indicates that the trouble 
is not in the power wiring and localizes the 
trouble to the reperforator unit. 

e. TESTING FOR OPENS IN WIRING WITHIN 
BASE UNIT. If no voltage can be measured 
between terminal Nos. 13 and 15 of the base 
unit, the trouble can be localized by placing one 
voltmeter lead on terminal No. 21 and the 
other lead on each of the following terminals in 
turn: terminal Nos. 22, 13, and 23. Faults 
occur between the terminal where there is the 
first indication of voltage, and the preceding 
terminal. It is necessary to follow the appro- 
priate wiring diagram closely when locating 
trouble in the above manner. 


f. LOCATION OF CROSSES. Crosses between the 
motor circuit and either send or receive cir- 
cuits, or both, may be the result of damaged 
insulation on adjacent leads and the bare cop- 
per wire making contact, or the terminals of 
a part in one circuit making contact with the 
terminals of a part or a lead with damaged 
insulation in the other circuits. Test for crosses 
as follows: 

(1) Disconnect the typing reperforator from 
all external power and signal circuits. 

(2) Connect one lead of Test Unit I-236 
or an ohmmeter to one terminal of the power 
plug. 

(3) Touch the other lead of Test Unit I-236 
(or ohmmeter, whichever is used) to the tip 
and sleeve of the send (black) plug and the 
tip and sleeve of the receive (red) plug. 

(4) Connect the lead of Test Unit I-236 to 
the other terminal of the power plug and re- 
peat the process. 

(a) Any indication of a closed circuit signi- 
fies a cross. 

(b) The position of the test leads that gives 
the greatest indication usually shows which 
sides of the circuit are crossed. 


(5) Check these portions of the circuits 
carefully to locate the exact point of the cross. 


g. LOCATION OF GROUNDS. Grounds in the 
motor circuit may be the. result of insulation 
being worn off leads and the bare copper wire 
making contact with the frame of the equip- 
ment, defective capacitors, and terminals of 
capacitors, resistors,.or other parts touching 
the frame of the equipment. Test for grounds 
as follows: 

(1) Disconnect the typing reperforator from 
all external power and signal circuits. 

(2) Connect one lead of Test Unit I-236 or 
an ohmmeter to the frame of the equipment. 

(3) Touch the other lead to the terminals of 
the power plug. 

(a) Any continuous indication signifies a 
ground on the motor circuit. (Disregard the 
few minor flashes of the neon lamp on Test 
Unit I-236 or the slight kick of the needle on 
the ohmmeter when the test leads are first 
connected to the equipment, since this is due 
to initial charging of capacitors in the circuit.) 

(b) The terminal that gives the greatest 
indication usually shows which side of the 
power circuit is grounded. 

(4) Refer to paragraph 114 and following 
paragraphs for instruction on the use of Test 
Unit I-236. Refer to TM 11-2056 for detailed 


instructions on methods of testing capacitors, 


resistors, and circuit continuity. 


Isolation of Trouble in Send or Receive 
Circuits 

a. GENERAL. The actual connections used to 
arrange the send and receive circuits for test- 
ing will vary depending upon the equipment 
with which the typing reperforator is being 
operated. When no associated or test equip- 
ment is available to provide a 60-milliampere 
test circuit, a dummy circuit may be set up as 
described in b to e below. 

b. USE OF BATTERY, RESISTOR, AND MILLI- 
AMMETER TO SET UP A TEST CIRCUIT. Because 
of the resistance of the wiring and the selector 
magnets, a battery supply of at least 12 volts 
must be used. It is preferable to use a higher 
voltage and external protective resistance so 
that shorting out any part of the signal cir- 
cuit will not cause excessive current to damage 
the milliammeter. The test circuit must consist 
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Figure 93. Dummy test circuit. 


of the following circuit elements connected in 
series: the send and receive circuits, a d-c 
power source not to exceed 125 volts, a milli- 
ammeter, and a variable resistor whose resist- 
ance is sufficient to limit the current to 60 
milliamperes (ma). 

Caution: When shorting any part of the 
series circuit, make sure that sufficient resist- 
ance is left in the circuit to avoid damaging 
the milliammeter. For example, using 110-volt 
power source, there must always be 1,833 ohms 
in the series circuit to limit the current to 
60 ma, or there must be 16 2/3 ohms for every 
volt of power source voltage. 

c. SETTING UP DUMMy TEST CIRCUIT. Figure 
93 shows a dummy test circuit which may be 
used to localize electrical trouble when other 
teletypewriter testing equipment is not avail- 
able. 
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d. SETTING Up TEST CIRCUIT WITH SWITCH- 
BOARD BD-100. Following is one of the meth- 
ods which can be used in connecting Switch- 
board BD-100 as a dummy circuit. The send 
and receive plugs are not inserted directly into 
the OPERATOR’S PRINTER jacks because the 
internal circuits of Switchboard BD-100 do not 
provide the series circuit furnishing 60 milli- 
amperes required for the test. Instead, the 
send and receive plugs of the teletypewriter 
are wired in series and connected to a pair of 
line terminals. This setup permits the line cur- 
rent in the series circuit to be adjusted to 60 
milliamperes as indicated by the meter on 
Switchboard BD-100. 


(1) Fasten the shells of the teletypewriter 
send and receive plugs together with friction 
tape so that the tip and sleeve of each plug 
is exposed but held apart. 


(2) Short the sleeves of both plugs together 
by wrapping 8 or 4 turns of cleaned bare cop- 
per wire around both plug sleeves. Twist the 
ends tight to hold the wire in place, 

(3) Connect the plug tips to a vacant pair 
of line terminals of Switchboard BD-100 by a 
piece of two-conductor insulated wire having 
test clips on one end. Snap one test clip on the 
tip of the red cord and the other clip on the 
tip of the black cord. Be sure the clips do not 
short the tip and sleeve of the plugs. 

(4) Turn the line rheostat of the corres- 
ponding line to the IN postion. 

(5) Place the line current supply switch to 
LINE CURRENT SUPPLIED BY SWITCH- 
BOARD position. 

(6) Place the meter key to LINE CUR- 
RENT. 

(7) Adjust the line current to 60 ma by ad- 
justing the corresponding line rheostat. 


117. Circuit Continuity Tests 


a. When the test circuit is connected, cur- 
rent should flow through the entire circuit, 
indicating that the send and receive circuits 
of the typing reperforator are closed. If no 
current flows, then an open must be present 
in either the send or receive circuit. To test 
the continuity of the receive circuit, short the 
send plug, and to test the send circuit, short 
the receive plug. (See par. 116.) Refer to para- 
graphs 118 and 119 for information on locating 
opens in the send and receive circuits. 

b. When the circuit is closed, send RY’s and 
test sentences with the keyboard to check the 
over-all operation of the typing reperforator as 
a complete unit. If the typing reperforator 
operates without error, it is trouble-free. If 
the send circuit is shorted internally, the typ- 
ing reperforator will run closed but will not 
transmit. If the receive circuit is shorted, the 
typing reperforator will run open. Results of 
these tests will definitely indicate whether the 
trouble is in the send or receive circuit. 


118. Localization of Trouble in the Send 
Circuit 
a. GENERAL. Trouble within the send circuit 
can be localized by the use of Test Unit I-236, 
ohmmeter, or a voltmeter and battery in series. 


The send circuit consists of the black send plug 
and cord, break contacts, and sending con- 
tacts in series. 


b. LOCATION OF OPENS. With the typing re- 
perforator unit removed, attach test leads to 
the black send plug and short various parts of 
the send circuit in which the open might occur. 
When shorting some part of the circuit results 
in a low-resistance indication in the test set, 
the open is within the part of the circuit 
shorted, Folivwing are tests which will local- 
ize trouble to the most probable causes. 

(1) Plug or cord circutts. Short terminals 
43 and 44. If test set does not indicate a short, 
the plug or cord circuit is open. 

(2) Keyboard. Remove typing reperforator 
unit, short the sending contacts and the choke 
coil. The part of the circuit that was effectively 
removed by the short, which makes the rest 
of the circuit continuous when shorted, is open. 


(3) Break key. Short the break key. If the 
resistance reading is unaffected, the break key 
is operating properly. 

(4) Base wiring. If the above tests fail to 
locate the trouble, place one end of the shorting 
wire on the sleeve of the black plug and the 
other end on the following terminals in turn: 
terminal 44, keyboard contacts, break contacts, 
terminal 44, and the tip of the plug. The trouble 
will be found between the point where the test 
set indicates a short and the point where the 
test set indicates open. 


c. LOCATION OF SHORTS. (1) General. Short 
circuit may be located in a manner similar to 
that used for locating open circuits, as de- 
scribed in b above, except that the circuit is 
opened at the various points of test. The test 
set is connected across the tip and sleeve of the 
send plug for all tests. The short will be found 
between the point in the circuit which, when 
clear, opens the send circuit, and the next 
point where breaking the circuit does not open 
the send circuit. 

(2) Keyboard base wiring. To determine 
whether or not the trouble is in the base wir- 
ing, remove the typing reperforator unit. If 
this action removes the short, the trouble is 
not in the base wiring. If the short persists, 
make a point-to-point check by opening the cir- 
cuit at the following points in turn: terminal 
44 keyboard break contacts, terminal 44, and 
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send plug. The short can be found by following 
the procedure given in ¢ (1) above. 


d. LOCATION OF CROSSES. Refer to para- 
graph 115f for the discussion of crosses be- 
tween the motor, send, and receive circuits. 


e. LOCATION OF GROUNDS. Grounds in the 
send circuits may be the result of the same con- 
ditions described under the discussion of the 
motor circuit in paragraph 115g. Except for 
the following change, perform the same test 
to locate grounds in the send circuit: touch 
the lead of Test Unit 1-236 (or the ohmmeter, 
whichever is used) to the tip and sleeve of the 
send plug instead of to the terminals of the 
power plug. All other conditions discussed in 
paragraph 115g apply to the send circuit. 


119. Localization of Trouble in the Receive 
Circuit 

a. GENERAL. Trouble within the receive cir- 
cuit can be localized by the use of Test Unit 
I—236 or an ohmmeter. The receive circuit con- 
sists of the red receive plug and cord, the selec- 
tor magnets, and wiring, connected in parallel. 

b. LOCATION OF OPENS. With Test Unit 
I-236 or an ohmmeter, test for continuity of 
the receive circuit. Connect the test equipment 
to the tip and sleeve of the red (receive) plug. 
If there is an indication of an open, make the 
following tests. 

(1) Typing reperforator unit. Remove the 
typing reperforator unit and with Test Unit 
I-236 or an ohmmeter check the resistance be- 
tween contacts.11 and 12 of the typing reper- 
forator unit. Testing across the coils of a pull- 
ing magnet selector in series, the resistance 
should be about 210 ohms; in checking the 
coils of a holding magnet selector, the resist- 
ance should be about 184 ohms. The resistance 
of each coil when tested alone should be about 
105 or 92 ohms respectively. Test Unit I-236 
will not measure resistance but it will indicate 
whether the resistances of the two coils are 
approximately equal. If the magnet circuit is 
clear, the open is in the base wiring. 

(2) Base wiring. If the above tests fail to 
locate the open, then the open is in the receive 
cord or in the base wiring. The following tests 
will locate the open quickly and accurately. 
Connect the leads of Test Unit I-236 or an 
ohmmeter to the tip and sleeve of the red (re- 
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ceive) plug. Connect a 4-foot length of insu- 
lated wire to the sleeve of the red plug, and 
with the other end of the wire short out various 
parts of the receive circuit by touching in suc- 
cessive order the following terminals and con- 
tacts: terminal Nos. 41, 46 (on FB43 base 
only) 11, 12, 45, 42, and the red plug tip. The 
open will be between the first contact which 
shorts the receive plug when touched, and the 
preceding contact. 

c. LOCATION OF SHORTS. Shorts in the re- 
ceive circuit will prevent the full line current 
from reaching the selector magnets. Shorts 
may occur between two wires or between wires 
and metal parts. A short in the wiring will be 
indicated on the test set. Inspect the teletype- 
writer for shorts in the following sequence: 


(1) Base wiring. Remove the typing reper- 
forator unit and open the selector shorting 
jack. The contacts on the line shorting jacks on 
all bases should be insulated for these tests. 
Place a small insulated strip between the con- 
tacts sufficiently thick to hold the contacts 
apart. On the high (receiving-only) base the . 
line and selector shorting jack, mounted on 
the relay base plunger, should be depressed. 
Measure the resistance between the tip and 
sleeve of the red receive plug. If the meter in- 
dicates a short within the wiring, open the 
wiring at each of the following terminals in 
turn: terminal Nos. 41, 46 (on FB43 base 
only) 11, 12, 45, 42, and the plug terminals. 
Measure the resistance at the tip and sleeve of 
the red plug. The short is between the first 
terminal opened which doesn’t remove the 
short indication of the meter, and the preced- 
ing terminal tested. Refer to the appropriate 
schematic diagram for the typing reperforator 
being tested when tracing shorts. 


(2) Typing reperforator unit. Remove the 
typing reperforator unit and test the resistance 
between contacts 11 and 12. The resistance for 
pulling magnet selectors connected in series 
should be about 210 ohms, and about 184 ohms 
for holding magnet selectors. A low-resistance 
reading indicates a short. Remove one of the 
leads at either of the selector magnets and 
measure the resistance of the two magnets in 
series. If the resistance is about 210 or 184 
ohms, as mentioned above, the short is not in 
the selector magnets but in wiring between the 
magnets and contacts 11 and 12 of the typing 


reperforator unit. Check the resistance be- 
tween contact 11 (or 12) and the frame of the 
typing reperforator unit. The wiring is 
grounded if a short is indicated on the test set. 


d. LOCATION OF CROSSES. Refer to para- 
graph 115f for the discussion of crosses be- 
tween the motor, send, and receive circuits. 


e. LOCATION OF GROUNDS. Grounds in the re- 
ceive circuit may be the result of the same con- 
ditions described under the discussion of the 
motor circuit in paragraph 115g. Except for 
the following change, perform the same test 
to locate grounds in the receive circuit: touch 
the lead of Test Unit I-236 (or the ohmmeter, 
whichever is used) to the tip and sleeve of the 
receive (red) plug instead of to the terminals 
of the power plug. All other conditions dis- 
cussed in paragraph 114 apply to the receive 
circuit. 


Introduction to Localization of 
Mechanical Troubles 


120. 


a. When a mechanical function -either fails 
to operate or operates in a faulty manner, the 
trouble must be localized or isolated in a par- 
ticular adjustment or series of adjustments. 
The experience of the repairman and the over- 
all condition of the equipment will indicate 
which of the following two methods is the bet- 
ter approach to various troubles. 

(1) One method involves checking the indi- 
vidual requirement for all adjustments in the 
subassembly or mechanism. Use the related 
data found in the detailed requirements and 
adjustment procedures, section XV, to deter- 
mine the sequence to be followed. 

(2) A second method involves setting up by 
hand the selecting mechanism and completing 
the operation by manually rotating the motor, 
shaft, gear, or cam that normally drives the 
assembly. This method is usually quicker when 
only one adjustment is faulty and the re- 
mainder of the mechanism is in good condition. 
In such cases only the related adjustments need 
to be checked. 

Caution: In same cases evidences of faulty 
operation may be apparent only when the mech- 
anism is power-driven. 

b. Additional aid in locating mechanical trou- 
bles may be secured from records of previous 
troubles and adjustments. 
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c. The procedure for localizing mechanical 
trouble is divided into the effects of the trouble 


as follows: 
(1) Typing reperforator does not start. 
(2) Typing reperforator unit runs open. 
(3) Sending cam sleeve turns continually. 


(4) Typing reperforator scrambles letters 
and functions. 


121. Locating Trouble When Typing 
Reperforator Does Not Start 


The following conditions should locate trouble ' 


if the typing reperforator will not start. 

a. ELECTRICAL TROUBLE. See paragraph 115 
for electrical power troubles. Electrical trouble 
in the motor circuit may be due to mechancial 
adjustments of contacts, and tests for electrical 
trouble will accurately locate these troubles. 

b. EXCESSIVE MOTOR OR MAIN-SHAFT TORQUE. 
With the teletypewriter cover removed, turn 
the motor by hand in the direction of normal 
operation. If the motor cannot be easily turned 
by hand, make the following tests to locate 
the cause of the binding. 

c. BINDING AT MAIN-SHAFT DRIVE GEAR. The 
reperforator unit should remain on its base 
while making this test. Turn the motor by 
hand for one complete revolution to check the 
backlash between the pinion and gear. If there 
is indication of bind, reposition the motor to 
obtain the allowable tolerance. 

d. TRANSMITTER SHAFT BINDS. (1) Check 
gear clearance of transmitter-shaft drive gear 
when typing reperforator unit is fastened to 
the base unit. 

(2) Check binding of the transmitter-shaft 
bearings. 


122. Locating Trouble When Typing 
Reperforator Unit Runs Open 

Examine for the following situations if the 

typing unit runs open: 

a. ELECTRICAL TROUBLE. With the teletype- 
writer cover removed, press the selector arma- 
ture to the mark position. If the armature does 
not bind and the teletypewriter runs closed, 
the trouble is electrical. If the teletypewriter 
does not run closed with the armature in the 
mark position, the trouble is mechanical and 
within thetyping unit. 
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b. SELECTOR TRIP-CFF MECHANISM. (1) Ex- 
amine the selector sleeve when the selector 
armature is in the mark position. If the selec- 
tor sleeve rotates under these conditions, the 
trouble is in the selector trip-off mechanism. 


(2) Loosen the trip-off eccentric screw and 
turn the screw until the screw-head does not 
touch the trip-latch plunger. If the selector- 
cam sleeve does not stop rotating, the trouble 
may be in the stop lever. Turn the main shaft 
by hand while holding the stop lever from ro- 
tating. If the selector-cam sleeve is stopped 
after one revolution, the trouble may be in the 
trip-latch or in the trip-latch spring, or in a 
worm-stop lever. 


c. MAIN-SHAFT CLUTCH THROW-OUT LEVER. 
If the selector sleeve does not rotate when the 
selector armature is in the mark position, but 
the bail cam continues to rotate, the trouble is 
in the clutch throw-out lever. 


(1) With the selector armature held in the 
mark position, rotate the main shaft slowly 
and examine the clutch throw-out lever. 

(2) If the clutch throw-out lever does not 
engage the sixth cam, check for a missing 
spring, a broken or missing stop arm or cam 
arm. 


(3) If the clutch throw-out lever does en- 
gage the cam, check the clearance between the 
clutch jaws. 


123. Locating Trouble When Sending Cam 
Sleeve Turns Continually 


If the transmitter runs open make the follow- 
ing checks on the transmitter clutch throw-out 
lever. 


a. See if the clutch throw-out lever engages 
the throw-out cam. The clutch throw-out lever 
spring may be missing or the clutch throw-out 
lever may be binding. 


b. Adjustment of the clutch throw-out lever 
eccentric. 


c. Adjustment of space-repeat rod. 


124. Typing Reperforator Scrambles Letters 
and Functions ~ 


If the typing ‘'reperforator prints but scrambles 
letters and functions, the source of trouble may 
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be either external to the reperforator or within 
a subassembly of the reperforator. 


a. If the trouble is believed to be external, 
check the items listed in (1) through (3) below. 


(1) Characteristics of the signai line. 


(2) Line current, should be 60 milliamperes 
for ideal operation. 

(3) External relays which may cause a 
biased signal to be received by the selector 
mechanism even wnen the signal is sent by the 
keyboard on the same typing reperforator. 


(4) To test the operation of the typing re- 
perforator without the use of the external line, 
set up a dummy circuit as explained in para- 
graph 116. 

b. If the trouble is not external to the typ- 
ing reperforator, check the items listed below: 

(1) Range-finder assembly for proper range 
setting. 

(2) Keyboard sending contacts which should 
be clean and properly adjusted. 

(3) Motor speed. 

(4) Platen spring if the shift function does 
not work properly. Also check the rubber platen 
disk to see if it is worn. 

(5) Platen shift rocker for proper adjust- 
ment. 

(6) Code bar bell cranks and vertical levers 
for proper lubrication and operation. If there 
is evidence of binding readjust in accordance 
with instructions given in section XV. 


125. Testing the Typing Reperforator with a 
Test Circuit 


Adaptations of test circuits will vary with the 
experience of repair personnel. The sequence 
of testing given below is recommended for 
general use of all personnel involved in the re- 
pair of typing reperforators. 

a. Set up a circuit as explained in paragraph 
116. 

b. Type (or receive) test sentences to see if 
errors occur. 


c. With the cover removed, check the code 
position of the code bars for each letter or op- 
eration. See figure 21 for the teletypewriter 
code. The code bars move to the right when a 
marking impulse is received. The platen should 
move forward or backward to correspond with 
the desired function. 


d. Use the RY combination to get complete 
reversal of the selecting parts (code bars, ver- 
tical levers, etc.). Any part that is sticking 
can be readily detected. 

e. With the motor switch turned to OFF, 
operate the R and Y keys and slowly turn the 
motor in its normal direction of operation. 
Watch the marking and spacing operation of 
the selector unit and the selector armature. 
Poor sending contacts or improper contact ad- 
justment may cause one or more of the sending 


contacts to transmit space instead of mark im- 
pulses. 

f. If no results are obtained from the test 
described in a through e above, the trouble is 
probably in the adjustment of the selector unit. 
After checking the tension of the armature 
spring (on pulling magnet selector only), make 
a complete adjustment of the selector unit ac- 
cording to the requirements given in section 
XV. Trouble in the selector unit will be evident 
only if the typing reperforator is power-driven. 


Section XIV. REPAIRS AND REPLACEMENTS 


126. General Repair Information 


a. This section describes the repairing and 
replacing of defective typing reperforator parts 
and does not duplicate information on prevent- 
ive maintenance procedure furnished in part 
three. The repair instructions furnished are 
not intended as a complete shop guide listing 
every possible work operation that might be in- 
volved in large-scale dismantling and repairing 
of salvaged typing reperforators. The proced- 
ures included are intended to prescribe the op- 
erations involved in replacing and repairing 
those parts, assemblies, and units subject to the 
greatest amount of wear. 

b. Because of variations in service needs and 
in repair and supply facilities available, defi- 
nite rules cannot always be given specifying 
exactly which parts, assemblies, or units should 
be repaired and which should be replaced. As 
only a limited number of the many small typing 
reperforator parts can be satisfactorily re- 
paired, the repair instructions consist primarily 
of detailed disassembly, cleaning, replacement, 
reassembly, adjustment, and lubrication pro- 
cedures to be followed in overhauling a com- 
plete typing reperforator or repairing a single 
unit or assembly. Actual repair instructions 
are included for those parts and assemblies 
which can be satisfactorily repaired under 
average conditions. 

c. Except in cases of extreme emergency, all 
repairs to typing reperforators should be com- 
pleted by personnel thoroughly trained in tele- 
typwriter maintenance. Knowing what NOT 
to do is as important as knowing what to do 
when making teletypewriter repairs. Equip- 


ment operating with minor faults may fail com- 
pletely as a result of efforts by inexperienced 
personnel to correct apparently simple defects. 


d. Inspecting, cleaning, and lubricating com- 
pleted while making repairs should be per- 
formed in accordance with preventive mainte- 
nance procedures described in part three and 
additional instructions in this part. All adjust- 
ments should be completed in accordance with 
the detailed requirements and adjustments in 
section XV. Refer to section VIII for moisture- 
proofing and fungiproofing instructions. 

e. General instructions grouped in the para- 
graphs at the front of this section are intended 
for use when a complete unit is removed and 
another (new or repaired) unit is installed. 
The general instructions do not include dis- 
assembly, cleaning, repair, replacement, and 
reassembly information which applies only to 
the repairing and replacing of individual parts. 


127. Indexing of Repair and Replacement 
Procedures 

Refer to the general index for the location of 
paragraphs in this section giving detailed re- 
pair and replacement instructions for individ- 
ual parts and subassemblies. The paragraphs 
are arranged to group the related topics for 
each of the principal assemblies. . 


128. Operation of Equipment During 
Overhaul 
During the course of overhauling or making 


major repairs, model 14 typing reperforators 
must be operated under power for purposes of 
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observing over-all operation or checking the 
requirements of certain parts. If the associated 
equipment is available for testing purposes, no 
special testing circuits are necessary. Refer 
to the TM’s on the complete sets for informa- 
tion on equipment, connections, and operation. 
If the associated equipment is not available for 
testing purposes (operating with a replacement 
typing reperforato~, or for other reasons), pro- 
vide temporary power and signal circuits for 
workbench operation. These circuits for work- 
bench operation are discussed in paragraphs 
129 and 180 following. 


129. Temporary Power Supply for 
Workbench Testing 


a. GENERAL. A power supply, suitable for 
testing purposes, should be available for oper- 
ating the model 14 typing reperforators when 
they are removed from their associated equip- 
ment. Equipment having governed series mo- 
tors, | requires 115-volt de or 115-volt, 25- to 60- 
cycle ac. Equipment having synchronous motors 
requires a source of regulated power, usually 
60-cycle ac. Check the equipment nameplate ta 
be certain which type of power is required. 
Make connections between the equipment on the 
workbench (table, box, shelf, or other support 
for equipment and tools) and the proper power 
supply with insulated leads terminated with 
test clips. Other strapping necessary for test- 
ing the equipment on the workbench may be 
made with any suitable wire available. 


b. TYPING REPERFORATORS (FPR17) USED AS 
A PART OF REPERFORATOR TRANSMITTERS TG- 
26-A AND TG-27-A. For workbench operation 
of model 14 (FPR17) typing reperforators 
used as part of Reperforator Transmitters TG- 
26-A and TG-27-A, connect the test clips on 
one end of the power leads to the connection- 
block terminals. Connect the other end of the 
power leads to the proper power supply through 
a series resistor. Figure 94 shows the proper 
connections and the strapping necessary for 
operation on several different power supplies. 


c. TYPING REPERFORARORS (FPR5, 21, AND- 
23) USED AS PART OF FIXED PLANT EQUIPMENT. 
For workbench operation of model 14 (IPR5, 
21, and 23) typing reperforators used as part of 
fixed plant equipment, connect the test clips 
on one end of the power leads to slip-connection 
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50-60 CYGLE A-G OPERATION 
CONNECT POWER LEADS THROUGH A 40-OHM, IOO-WATT 


RESISTOR TO TERMINALS 22 AND 23. 
STRAP TERMINALS 21 AND 22. 


50-60% 


400 IOOWATT 24 
A-C LINE 


25-40 CYCLE A-G OPERATION 


CONNECT POWER LEADS THROUGH A 15-OHM, IOO-WATT 
RESISTOR TO TERMINALS 22 AND 23. 
STRAP TERMINALS 21 AND 22. 


“25-40% 
owe 15Q IOOWATT os 


DIRECT-CURRENT OPERATION 


CONNECT POWER LEADS THROUGH A 50-OHM, IOO-WATT 
RESISTOR TO TERMINALS 21 AND 23. 
NO STRAPPING IS REQUIRED. 


D-C —— 
LINE 5002 IOOWATT 24 


TL55896S 


Figure 94. Connections and strapping for workbench 

operation of model 14 (FPR17) typing reperforators 

used as part of Reperforator Transmitters TG-26-A 
and TG-27-A. 


terminals as shown in figure 95. Connect the 
other end of the leads to the proper power 
supply. Figure 95 shows the proper connections 
and the strapping necessary for operation on 
the normal power supplies. 


130. Signal-Circuit Connections During 
Repairs 

The signal circuits discussed in this paragraph 
may be used to check the operation require- 
ments of the typing reperforator during re- 
pairs. If no extra equipment is available to 
complete the necessary connections, refer to 
paragraph 116 for instructions om using a 


dummy test circuit. Normally the signal circuit 
of model 14 typing reperforators is wired for 
neutral operation. However, the equipment may 
be used for polar operation by making a few 
minor changes in the wiring. Refer to the ap- 
propriate wiring diagrams included as figures 
312 through 516. Instructions for setting up a 
signal circuit for neutral operation follow: 


a. TYPING REPERFORATOR (FPR17) USED AS 
PART OF REPERFORATOR TRANSMITTERS TG-— 
26—-A AND TG-—27—A. Connect the signal line 
with the red shell plug to connection-block ter- 
minals Nos. 41 and 42 and the signal line with 
the black shell plug to terminals Nos. 43 and 
44 for workbench operation. Connect the other 
ends of the signal lines to a unit of sending and 
receiving teletypewriter equipment known to 
be in proper adjustment. The line current 
(power) must be furnished from some source 
external to the typing reperforator. 


b. TYPING REPERFORATORS (FPR5, 21 AND 
23) USED AS PART OF FIXED PLANT EQUIPMENT. 
Connect the cord with the red shell plug (re- 
ceiving line) to terminal Nos. 11 and 12 (on 


FPR5 GONNECTIONS 
NO STRAPPING REQUIRED 


FPR2I| CONNECTIONS 
STRAP TERMINALS 21 AND 22. 
STRAP TERMINALS 2! AND 23. 


FPR23 CONNECTIONS 
STRAP TERMINAL 2! AND 22. 
CONNECT MINUS LEAD OF 
120V DC LINE TO TERMINAL 
25; POSITIVE LEAD TO 
TERMINAL 24. 


TL55899S 


Figure 95. Connections and strapping .for workbench 
operation of model 14 (FPR5, 21 and 23) typing re- 
perforators used as part of fixed plant equipment. 


FPR5) or Nos. 41 and 42 (FPR21 and FPR23) 
for connections during repairs. Terminate the 
other end of the receiving line to sending tele- 
typewriter equipment known to be in proper 
adjustment. Connect the unit to an external 


source to provide the proper line current of 
60 milliamperes. 


131. Ground Connection for Testing During 
Repairs 

A ground connection is not required to com- 
plete the signal circuit. However, a ground 
wire attached to the frame reduces the danger 
of electric shock resulting from faulty insula- 
tion of leads, windings, etc., from bare wire 
making contact with the metal frame, and from 
feed-through from filter capacitors. Use a 
spring-type test clip on the ground wire to per- 
mit connection and disconnection. 


132. Instructions for Removing Principal 
Typing Reperforator Units 


a. COVER. Lift the cover straight up. (See 
fig. 1.) 

b. TYPING REPERFORATOR UNIT. Remove two 
knurled thumbscrews that fasten the typing 
reperforator unit to the base. Remove the typ- 
ing reperforator unit by lifting the unit with a 
slight twist to the left until it clears the base. 

c. Motor UNIT. Remove three mounting 
screws that fasten the motor to the base. (See 
fig. 45.) Remove the two screws holding the 
motor leads terminal block and slip the block 
through the reperforator unit. Do not unsolder 
the leads unless it is necessary. 


133. General Disassembly Procedure 


a. PREPARATION FOR DISASSEMBLY. Before 
starting to disassemble the typing reperforator, 
take the following preparatory steps. 

(1) Arrange a clean place to work on a 
bench, table, or box. Make sure that dust or 
dirt will not fall or be blown into the mecha- 
nism while it is disassembled. When rough 
boards or other rough surfaces are used as a 
workbench, place several thicknesses of paper 
or some kind of cloth material on the boards to 
prevent small parts from becoming lost or 
dirty. 

(2) Secure several small, clean cardboard, 
wool, or metal containers to keep the parts of 
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different assemblies from becoming lost or 
mixed together. 

(3) Arrange the necessary tools and mate- 
rials wheré they will be readily accessible dur- 
ing the progress of the repair work. Be sure 
the containers used for the special cleaning 
operations are located where dirt will not 
enter them and they will not be easily upset. 

b. DISASSEMBLY PROCEDURE. (1) Discon- 
nect the power and signal-line connections, re- 
move the typing reperforator cover, and dis- 
mount the typing reperforator unit, in the man- 
ner described in subparagraphs below. 

(2) Remove the ribbon, roll of tape, and 
any paper tags or forms that may be subject 
to damage while the typing reperforator is 
being cleaned and repaired. 

(3) Before disassembling the various units 
and assemblies, clean any excess quantities of 
oil, grease, or dirt from around the nuts, screws, 
and fasteners that must be loosened or removed 
so that the wrenches and other tools will fit 
them properly. 

(4) Proceed to disassemble the various parts 
and assemblies using the particular tools de- 
signed for each item. 

Note. Do not disassemble any units or assemblies 
beyond the point necessary to’ thoroughly inspect and 
clean the entire mechanism and repair or replace any 
defective parts. 

(5) When small parts are disassembled, 
place them in a container and mark them to 
identify their origin. 

(6) Refer to index in appendix II for illus- 
trations showing location of parts and part 
numbers. 

(7) Vary the sequence with which the work 
is completed in any manner that will make it 
possible to speed up the work involved with- 
out sacrificing the quality. Most experienced 
mechanics prefer to complete the cleaning, 
washing, drying, etc., of as many parts as pos- 
sible before starting to repair, adjust and lubri- 
cate the various units. This permits an early 
and accurate appraisal of the number of parts 
requiring repair or replacement and the amount 
of time required to complete the work. 


134. Instructions for Special Cleaning 

_ Procedures 

a. GENERAL. Equipment that has been dis- 
assembled for major overhaul can be thor- 
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oughly cleaned by immersing and brushing the 
parts in containers filled with the appropriate 
cleaning fluids. 

Caution: Do not immerse equipment wiring, 
resistors, capacitors, motor armature, or mo- 
tor windings. 

b. USE OF SPECIAL CLEANING MATERIALS. 
The following cleaning fluids normally avail- 
able through supply channels are satisfactory 
for use as described below. 

(1) Use a soap and water solution to re- 
move nonoily dirt from nonelectrical rubber 
and cellulose parts on carrying chests. 

(2) Use cleaning compound, stock No. 
6G236, to remove oil, grease, gummy dirt. Soak 
10 to 15 minutes and flush with very hot water. 

(8) Use dry-cleaning solvent (SD) to re- 
move oil, grease, gummy dirt, and paper lint. 

(4) Use carbon tetrachloride only for clean- 
ing electrical contacts. 

(5) Use diacetone alcohol to remove ditto 
or hectograph ribbon stain from metal, rubber, 
or cellulose parts. 

c. DRYING. (1) Wiping. Dry parts by wip- 
ing with a clean, dry cloth. Be careful to dry 
the cleaning fluid from all the crevices of the 
parts. 

(2) Oven drying. Dry the parts in an impro- 
vised oven heated with electric lamps and ad- 
justed to maintain a temperature of about 160° 
F. Leave parts in the oven from 1 to 2 hours. 


135. Inspection Procedure for Major Repairs 


a. GENERAL. The inspection procedures for 
a major overhaul include all items listed in the 
preventive maintenance check list in part three 
together with additional items which may be 
inspected while the typing reperforator is dis- 
assembled. The inspection will be made to de- 
termine which parts are satisfactory for re-use, 
which require repairs, and which must be re- 
placed with new parts. If the typing reperfor- 
ator is damaged by foreign objects or during 
shipment, it may only be necessary to disas- 
semble and inspect one of the principal units 
and give the remainder of the typing reperfor- 
ator a preventive maintenance inspection. 

b. FREQUENCY OF MAJOR OVERHAULS. Wide 
variations in the age and general physical con- 
dition of the typing reperforator and the ex- 
perience of the lower echelon maintenance per- 
sonnel who complete the preventive mainte- 


nance work will all affect the need for dis- 
assembling the equipment for a major over- 
haul. Differences in the climatic conditions 
under which the equipment is operated will 
also affect the length of time between major 
overhauls. Do not completely disassemble typ- 
ing reperforators until the regular preventive 
maintenance inspection indicates that the gen- 
eral wear on the parts has reached the point 
where they should be disassembled to permit 
a thorough inspection. Typing reperforators 
operating 8 to 12 hours per day will ordinarily 
not require a complete overhaul by a higher 
echelon shop more often than at 6- or 8-month 
intervals. Typing reperforators operating less 
than 8 hours per day may be maintained ih 
such condition that a complete overhaul is not 
warranted even at the end of a year in the 
service; very old and well-worn equipment 
operating in tropical regions may require a 
major overhaul every 3 or 4 months. In all 
cases the thoroughness of the preventive main- 
tenance work performed by the second and 
third echelon personnel is the principal factor 
in determining how frequently the typing re- 
perforator must be taken out of service and re- 
turned to a higher echelon shop for a major 
overhaul. 


c. PROCEDURE. Make the inspection on typing 
reperforators incidental to repairs after all 
parts have been thoroughly cleaned. Include all 
related items listed in the preventive mainte- 
nance. check list in part three and in addition 
include a thorough inspection of the wearing 
surfaces of gears, cams, levers, springs, bear- 
ings, etc., which can be inspected only after the 
equipment is disassembled. While the parts are 
disassembled, make a thorough inspection of 
the surfaces of all castings and supporting 
parts to determine that no breaks or cracks 
exist. Inspect the condition of all wiring, insu- 
lating strips, and terminal blocks while they 
are accessible. Check carefully the surface con- 
dition of all clutches, commutators, contacts, 
etc., and the end play of bearings in accordance 
with detailed instructions in other paragraphs 
of this section and related paragraphs in the 
requirements and adjustment data, section XV. 


136. General Reassembly Procedure 


Reassemble all parts, subassemblies, and units 
in accordance with the following. provisions: 


a. Replace all worn or broken parts that. 
cause malfunctioning of the typing reperfor- 
ator and adjust according to directions in the 
appropriate paragraph in section XV. Replace, 
while the equipment is disassembled for check 
and repair, any worn parts that have not caused 
trouble, but are likely to cause it before the next 
complete overhaul of the typing reperforator. 


b. Assemble replaced parts and associated: 
parts firmly. Tighten all fasteners, screws, nuts, 
and bolts carefully. 


c. Readjust all parts disturbed or replaced 
during repairs at the time of, or immediately 
after, their assembly. 

d. When dented or flattened areas prevent 
proper turning and adjusting, remove the dam- 
aged parts and repair or replace. 

e. Bent or distorted parts may be restored to 
shape and re-used, provided that no cracks re- 
sult which would be likely to cause future fail- 
ure in service, and that hardened surfaces have 
not been softened by repairs. 

f. If the locking edges of lockwashers re- 
moved during repairs are rounded, replace the 
lockwashers by new ones. 

g. Replace screws or nuts with damaged 
heads. 

h. When screws, nuts, or other parts are 
locked in place by locknuts, don’t loosen these 
parts or remove them without first loosening 
the locknut. (Such a procedure may damage 
the threads.) Set up loosened or removed parts 
tightly on reassembly. 

i. Remove slivers and sharp burrs that are 
a hazard. 


137. Introduction to Motor-Unit Repairs 


a. Complete disassembly and overhaul of the 
motor unit should be made only when the motor 
starts to give trouble and then only by spe- 
cially-trained personnel. 

b. The overhaul should include complete dis- 
assembly and cleaning of the motor, inspection 
and replacement or repair of burned governor 
contacts, worn end-ring brushes, worn commu- 
tator brushes, grooved or burned commutators, 
worn motor bearings, or poor insulation. The 
motor need not be completely disassembled to 
replace or repair brushes or governor parts, 
and these may require repairs or replacement 


more often than once every 6 months. 
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~ 138. Disassembly of Motor for Major Repairs 
(fig. 96) 

Use the following sequence of steps when dis- 

assembling the motor for repairs. 


a. Remove the motor unit from the base by 
removing the three mounting screws and un- 
soldering the power leads at the terminal 
block. 

b. Remove the motor pinion, governor-brush 
bracket assembly, and the governor. Be care- 
ful. and do not lose any of the shims that may 
be on the armature shaft between the governor 
hub and the end frame casting of the motor. 

c. Remove any external bearing retainer 
screws. 

d. Remove the brush-holder caps and remove 
the brushes. 

e. Remove the motor frame bolts or screws 
and separate the parts by prying gently with 
the blade of a screw driver. Lift out the arma- 
ture. Do not drop the armature or damage the 
windings. Do not lose any of the parts, such 
as bearing. retainers, spring washers, etc. 


f. Remove the armature bearings using the 
No. 84020 bearing puller (not furnished as part 
of Tool Equipment TE-50). 

Caution: On bearings which have a built-in 
dust shield, use the No. 84020 bearing pulley 
with extreme care. Position the bearing puller 
so that pressure is exerted on the outer bearing 
race only. Pressure exerted on the dust shield 
will crush the shield and destroy the bearing. 
Do not attempt to pry the bearings off with a 
screw driver. 


139. Special Cleaning Instructions for Motor 


The instructions given in this paragraph are 
for the cleaning of the internal parts of the 
motor. Refer to paragraph 46d for instruc- 
tions for cleaning the external parts of the 
motor. 

a. Disassemble the motor. (See par. 138.) 


b. Clean all dust, paper lint, nonoily dirt, 
etc., from the stator and armature windings 
by brushing carefully with a clean, dry sash 
brush. 

Caution: Be careful not to damage the wind- 
ings. 

c. Clean all oil, grease, or gummy deposits 
from the face of the armature and stator by 
wiping with a piece of clean cheesecloth that 
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has been dampened with dry-cleaning solvent 
(SD). Do not use an excessive amount of dry- 
cleaning solvent (SD). 

d. Clean the end bells, bearings, motor pin- 
ion, and other all-metal parts by immersing in 
a container of appropriate cleaning fluid. (See 
par. 134.) Be sure to dry and lubricate the parts 
as directed for each of the cleaning materials. 
Use a sash brush to remove dirt, grease, or 
gummy deposits. 

e. Clean all dirt, dust, oil, grease, gummy 
deposits, or other foreign material from the 
commutator by rubbing with a piece of clean 
cheesecloth dampened with carbon tetrachlor- 
ide. Be careful not to damage the windings. 

Note. Discoloration of the commutator segments 
caused by the carbon particles becoming imbedded in 
the face of the segments should not be removed unless 
the commutator must be refinished because it is badly 
grooved or if the brushes spark excessively. Refer to 
paragraph 141 for information on resurfacing the 
commutator. 


140. General Instructions for Replacement 
and Repair of Motor Armature 


a. After long periods of operation, the com- 
mutators of series motors become worn and 
grooved by the brushes and require resurfac- 
ing as described in paragraph 141. If the sur- 
face of the commutator is not grooved deeply 
and has a smooth, even, grayish coating of 
oxide, no repairs are required unless there ts 
excessive sparking at the brushes under load. 

b. If there is excessive sparking of brushes 
on a commutator that is not grooved or pitted, 
clean the commutator with cloth moistened 
with carbon tetrachloride, turning the shaft 
over by hand after the brushes are removed as 
described in paragraph 142. 

c. If there is still excessive sparking, remove 
the armature from the motor and clean the 
commutator lightly with #0000 sandpaper. To 
do this, wrap a piece of sandpaper around the 
commutator and rotate the armature in a lathe 
or between other fixed centers, holding the 
sandpaper lightly by hand. 

Note. The copper commutator segments frequently 
become quite dark because carbon particles from the 
carbon brushes become imbedded in the commutator 
segments. This discoloration greatly increases the life 
of the segments. DO NOT polish to remove the discolor- 
ation unless the segments are deeply grooved. 

d. Inspect the commutator carefully to de- 
termine if it is necessary to undercut the seg- 


Figure 96. Disassembly of motor. 
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ment insulators. The top of the insulator must 
be below the level of the adjoining commutator 
bars to prevent small carbon particles from 
the brushes lodging in the separators and short- 
ing the bars. 

e. Lower echelons should replace the motor 
when the commutator requires resurfacing and 
higher echelons should complete repairs or re- 
place the motor in accordance with local in- 
structions. 


141. Resurfacing Motor Commutators 


When authorized by local instructions the com- 
mutator may be resurfaced by experienced per- 
sonnel as follows: 

a. REFINISHING COMMUTATOR SURFACE. (1) 
Mount the motor armature between centers on 
a lathe so that the armature shaft does not 
run out of line more than 0.0005 inch. Place a 
sharp cutting tool in the tool rest and set the 
tool rest so that light cuts will be made. Make 
a series of light cuts across the entire width of 
the commutators by moving the tool rest up 
and down the length of the lathe. Generally 
movement of the tool rest will be automatically 
controlled by a worm gear. Take care not to get 
deep cuts in the commutators. Continue the 
cuts until enough metal is removed to eliminate 
the grooves and rough spots in the surface. DO 
NOT REMOVE MORE METAL THAN NE- 
CESSARY. 

(2) Polish the commutator with a strip of 
fine sandpaper (#000 or #0000) held in flat 
contact with the armature as it revolves in 
the lathe. 

Caution: Do not attempt to smooth a rough 
commutator with sandpaper unless a lathe is 
available. DO NOT use emery cloth or carbor- 
undum paper as loose carborundum particles 
may cause trouble in the electrical circuits. 


b. UNDERCUTTING COMMUTATOR BAR SEPAR- 
ATORS (INSULATORS). (1) Tool equipments 
furnished to the larger repair shops may be 
equipped with any one of several types of 
undercutting tools. Do not attempt to use spe- 
cial undercutting tools until the directions furn- 
ished with them have been carefully studied. 

(2) If no standard undercutting tool is avail- 
able, improvise a tool from a piece of hacksaw 
blade. Grind the sides of the teeth so that the 
total width of the teeth is a little less than the 
width of the separators. Hold this improvised 
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tool at an angle so that only one or two teeth 
are in contact with the mica, and draw the 
tool in a direction away from the windings. 
Repeat the process until the surface of the mica 
is 1/64 to 1/32-inch below the surface of the 
metal segments. Repeat for all the segments. 


Caution: After the mica has been undercut 
between all segments, check to be sure that no 
slivers of metal remain in the slots. These 
slivers would short the commutator segments 
and burn out the windings when the motor is 
started. 


142. General Instructions for Replacing 
Motor Brushes 


a. In removing the brushes, note or mark 
the position so that the brush may be replaced 
in the same holder and with the same side up- 
permost. If the brush has a number stamped on 
the carbon, this may be used as a guide. 

b. Inspect the brushes as follows: 


(1) Check to be sure at least 5/16-inch of 
brush material remains. 


(2) Check to be sure the surface bearing on 
the commutator constitutes at least one-third 
of the brush face. 

(3) The brushes should make contact across 
at least three-fourths of the long dimension of 
the brush face. 


c. If the above requirements are not met, 
substitute a new brush which has been properly 
surfaced. (See par. 143.) 


143. Surfacing and Installing Motor Brushes 


The method of shaping the brush face to the 
proper curvature is as follows: 


a. Wrap a piece of #0000 sandpaper around 
a sector of the armature under the brush holder. 


b. Place the brush in the holder with the 
numbered or marked side up, bearing against 
the sandpaper under the normal pressure of 
the brush spring. 


c. Turn the armature (around which the 
sandpaper is wrapped) back and forth by hand 
until the brush surface has the proper curva- 
ture. The last turning of the armature should 
be in the normal direction of rotation. 


d. Remove the brush and bevel the edges 
slightly with sandpaper. 


e. Wipe off the brush with a piece of cloth 
slightly moistened with carbon tetrachloride. 

f. See that the pigtail inside the brush spring 
is intact, free from kinks, and will allow the 
brush spring to extend properly. 


g. Clean out the brush holder with cloth 
moistened with carbon tetrachloride and 
wrapped around a screwdriver blade or simil- 
arly shaped tool. 


h. Reinsert old brushes in the same brush 
holder and with the same side uppermost. 


i. Insert a new brush or a brush that has 
just been resurfaced with the numbered side 
up. 

j. See that the brush moves freely in the 
brush holder. Check the pressure of the brush 
springs and see that they meet the specified 
requirements. 


144. Replacing Armature Bearings 


a. GENERAL. (1) Install new bearings if in- 
spection of the old bearings indicates that the 
bearings are burned, cracked, badly worn, or 
injured in any way. 

(2) Handle the bearings both before and 
after cleaning carefully. See that no dirt gets 
inside the bearing races. Lubricate all bearings, 
including old bearings found to be in good con- 
dition by cleaning and inspection; also lubri- 
cate new bearings with grease before they are 
placed on the shaft. In addition to the lubrica- 
_ tion factor, the grease aids in preventing dirt 
from entering the bearing while it is out of 
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the motor. Use a paper washer placed over the 
exposed side of the bearing as a further aid to 
prevent dirt from entering the bearing. 

b. INSTALLATION OF BEARINGS. (1) In the 
larger repair shops some type of arbor press 
or bench vise will normally be available. This 
can be used to press the bearings onto the 
armature shaft. 

(a) Slip the bearings onto the armature 
shaft as far as they will go fingertight with 
the dust covers (when bearings are so 
equipped) nearest the windings. 

(b) Prepare two blocks of hard wood of 
equal length and about 1 inch longer than the 
shaft extension. The hardwood block must be 
shaped to avoid any pressure on the ball bear- 
ing or outer race. Place one of these blocks 
on each side of the shaft, with one end bearing 
against the inner bearing race and the other 
against the rear vise or arbor press jaw. Place 
another block between the other end of the 
armature shaft and the other vise or arbor 
press jaw. Tighten vise very slowly until there 
is an even pressure exerted on both sides of 
the bearings. Be careful not to bend the shaft. 
Tighten the vise slowly until the bearing is 
pressed completely against the shoulder on the 
armature shaft. Repeat the procedure to mount 
the bearing on the other end of the armature 
shaft. Figure 97 shows the method of pressing 
a bearing on the armature shaft using a vise. 

Note. This bearing can be taken apart. If possible 
disassemble and assemble it on the shaft. Then the inner 


race can be removed and replaced on the shaft with 
less danger of injury to the other bearing parts. 
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Figure 97. Pressing armature bearing onto its shaft by use of a vise. 
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(2) When a suitable press or vise is not 
available and bearings must be installed on the 
motor shaft, the following method may be used 
when authorized as a field expedient. 


(a) Slide the bearings onto the armature 
shaft as far as they will go fingertight with 
the dust covers (when bearings are so 
equipped) placed nearest the winding. 


(b) Prepare a piece of copper or brass pipe 
about 1 inch longer than the shaft extension 
and having an inside diameter slightly larger 
than the diameter of the armature shaft. Slip 
the copper or brass pipe onto the shaft so that it 
bears against the inner bearing race. If copper 
or brass pipe is not available, use iron pipe and 
a brass washer to keep from damaging the 
inner bearing race. 

(c) Stand the armature on end with the pipe 
resting on the bench or work table. (See fig. 
98.) 

(d) Place a block of hardwood over the other 
end of the armature shaft and pound with care- 
ful, even strokes until the bearing is forced 
firmly against the shoulder of the shaft. 


Caution: Be sure the pipe bears against the 
inner race of the bearing. Also be careful not 
to bend or otherwise damage the armature 
shaft. 


145. Reassembly of Motor 


a. PREPARATION. Thoroughly clean and dry 
the motor before reassembling. Examine the 
bearings and parts which should be free from 
dirt before the reassembling is started. 

b. STEP-BY-STEP REASSEMBLY. (1) Position 
the bearing retainer so that the holes match 
the position of the retainer screws. 

(2) Insert armature into stator so that the 
bearing opposite the commutator end of the 
shaft enters the end bell. Do not use force as the 
bearing should enter the end bell easily. 

(3) Remove the commutator brushes if they 
aré still in the end bell, and place the end bell 
on the commutator end of the shaft. Gently 
tap the end bells into place. 

(4) Replace the motor frame bolts and 
tighten opposite sides at the same time so as 
not to screw the end bells. 

(5) Using a toothpick or piece of stiff wire, 
move the bearing retainer ring into position so 
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Figure 98. Mounting bearings on the armature shaft 
by use of hammer and soft metal pipe. 
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that the retainer ring screws can be started. 
Tighten both retainer screws at the same time. 

(6) Replace the motor pinion and pilot 
screw. 


146. Introduction to Governor Repairs 


a. GENERAL. Governor contacts cause con- 
siderable trouble when they are not in good 
condition. All governor contacts in good condi- 
tion have an over-all grayish color. When the 
contacts become pitted, or the grayish color 
does not cover 75 percent of the contacting 
surfaces, replace both contacts with new con- 
tacts. (See pars. 147 and 148.) 


Caution: Always replace governor contacts 
in pairs. Do not touch the contacting surfaces 


with the fingers because even minute deposits 
of moisture or dirt will cause arcing and pitting. 

b. CONTACTS IN SATISFACTORY CONDITION. 
The surfaces of governor contacts may be cov- 
ered with very small build-ups and craters and 
the governors still operate satisfactorily. Fig- 
ure 99 shows an enlarged view of small build- 
ups on one contact that almost entirely match 
the craters on the opposite contact, thus giving 
a miximum of contacting surface. Contacts in 
this condition need not be replaced unless trou- 
ble is experienced in securing and maintaining 
the proper speed adjustment. 

c. COMMON CAUSES OF CONTACT TROUBLE. 
(1) Trouble due to poor surface condition .is 
frequently the result of a previous attempt to 
burnish or file a new surface on old contacts. 
In such cases the build-ups have been removed 
as shown in figure 99 but the craters still exist 
with the result that the amount of contacting 
surface is reduced. 

(2) A shift in the position of either contact 
(except while adjusting new contacts) will re- 
sult in build-ups and craters being positioned 
as shown in figure 99. This condition results in 
extremely erratic mptor speed since practically 
all of the contacting surface has been lost. 


147. Disassembly of Governor 


When it is desired to completely disassemble 
the governor-brush assembly, proceed as fol- 
lows: 

a. Remove the screw holding the governor 
adjusting bracket to the brush spring-plate 
bracket. 

b. Remove the serew holding the governor 
adjusting bracket to the brush spring plate, 
and remove the adjusting bracket. 
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Note. When the governor-brush assembly does not 
require repair, merely loosen the screw (a above) and 
raise the left end of the governor adjusting bracket 
so that it pivots (on the loose screw) to the right of 
the governor, 


c. Remove the screws holding the brush 
springs in place, and remove the springs. 
Note. If complete disassembly is not desired, the 


‘ springs may be pushed aside to allow removal of the 


governor. 

d. Loosen the screw holding the governor to 
the switch end of the rotor shaft and slip the 
governor from the shaft. 

e. Remove the screws securing the target and 
governor cover and remove target and cover. 

f. Unhook the No. 6323 spring (fig. 100). 

g. Loosen the screw which clamps the feather 
spring on the end of the No. 6314 contact spring 
(fig. 100), and lift the contact spring out of 
the governor shell. 

h. Remove the nut and lockwasher on the 
No. 6320 contact screw (fig. 100) and lift out 
the contact screw. 


148. Replacing Governor Contact Points 


a. The contact points are made of tungsten 
material and are attached to the contact screw 
spring; the upper contact is soldered, the 
lower contact is secured by fastening with a 
nut. Heat the old contact points with a solder- 
ing iron and remove the points. When a con- 
tact requires replacement, replace both the 
upper and lower contact points at the same 
time. This procedure tends to eliminate diffi- 
culties in seating the contacts. 

b. New points are placed onto the contact 
screw and spring by replacing the whole screw. 
The new point on the contact screw is properly 
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Figure 99. Enlarged diagrams of governor contact surfaces. 
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Figure 100. Internal view of governor. 
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alined when the contacting surface of the new 
point is perpendicular to a line through the 
center of the contact screw. (See fig. 101.) The 
new point of the contact spring is properly 
alined when there is no appreciable gap be- 
tween any part of the contacting surface of 
the new point and the straight edge when 
checked in the manner shown in figure 101. 

Note. Old style No. 6314 contact springs were 
equipped with contact points which screwed into the 
spring and were bonded by a drop of selder at the 
end of the spring. New style contact springs are not 
threaded and the points are fastened to the contact 
springs only. 


149. Repair of Contact Points 


For emergency operation, when trduble is due 
to build-ups, or when fitting and new contact 
points are not available, remove both contacts 
and lightly, dress them with a fine carborun- 
dum stone (part of Tool Equipment TE-50). 
A particularly large build-up may have to be 
knocked off with a screwdriver and then 
dressed with the carborundum stone. BOTH 
CONTACTS SHOULD BE REPLACED AS 
SOON AS POSSIBBLE. THIS IS NECES- 
SARY TO AVOID MORE TROUBLE FROM 
BUILD-UPS AND PITTING WHICH FORM 
QUICKLY ON RESURFACED CONTACTS. 


150. Reassembly of Governor 


a, Insert the No. 6320 contact screw into 
the hole in its mounting block. Place a No, 2191 
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lockwasher and a No. 6345 nut on the end of 
the contact screw. Tighten the nut securely. 


b. Insert the feather spring of the No. 6314 
contact spring under the clamp on its mounting 
block and tighten the clamp screw until the 
contact spring is held friction tight. The con- 
tact should remain slightly separated (approxi- 
mately 0.005 inch). 


c. Hook the No. 6323 spring onto the contact 
spring and turn the adjusting wheel until all 
tension is released. Contacts should return to 
the slightly separated position in b above. 


d. Insert a piece of white paper behind the 
contacts as shown in figure 102. 


e. Illuminate the contacts with a flashlight, or 
other small lamp, and turn the adjusting wheel 
until the contacts just touch. 


f. Slide the contact spring to the right or left 
until the sides of the upper and lower contact 
points are in line. If a gap can be seen on either 
side of the contacts, loosen the contact mount- 
ing-block retaining screw and move the top 
of the block to the right or left. At the same 
time, shift the contact spring to keep the con- 
tact points in line. (See fig. 102.) Tighten both 
the contact-spring clamp screw and the con- 
tact mounting-block retaining screw. 


g. If a gap at the front or back of the con- 
tacts is noticed, use a pair of long-nose pliers 
to twist the feather spring on the end of the 
contact spring. (See fig. 102.) Repeat any of 


the operations that may be required until the 
contacts meet all requirements for position. 


h. Turn the adjusting wheel so that the ten- 
sion of the No. 6223 spring is near the mid- 
point of its range. 


4. Reassemble the governor cover and target 
on the governor and remount the governor on 
the motor. 


I51. Inspection, Cleaning, and Repair of 
Governor Contact Disks 


a. Clean governor contact disks with a piece 
of cloth dampened with carbon tetrachloride. 
A smooth, even, grey coating of oxide is a desir- 
able condition. Don’t disturb the contact disks 
unless there is excessive sparking at the 
brushes. 


b. To remove pits or burned spots from con- 
tact disks, use #0000 sandpaper held by hand 
and with the motor running at normal speed. 
Hold a piece of cloth with the sandpaper in 
such a way as to immediately wipe off the 
cuttings and particles. 

c. Don’t touch the surface of contact disks 
with the hand. Minute deposits of moisture or 
dirt will cause arcing and pitting. 


152. Repair and Replacement of End-Ring 
Governor Brushes 


a. Replace the No. 78403 carbon brushes on 
the tips of the end-ring governor contact 
springs when the brushes have worn down to 
1/16-inch. Replace the individual brushes in 
the following manner when it is not desired to 
replace the entire brush assembly. 


6320 


CONTACT SCREW 
(APPROX 5 TIMES 


ACTUAL SIZE) 


BEND HERE,IF NECESSARY, 
TO MAKE CONTACT LIE FLAT 
AGAINST STRAIGHT EDGE. 


STRAIGHT 
EDGE 
TL 4890A 


Figure 101. Alinement of new governor contact points. 


b. Unsolder the old brush from the spring. 
Clean out any solder remaining in the hole 
from which the brush was removed. Insert the 
new brush in the hole and solder firmly in 
place. 


WITH LONG NOSE PLIERS HERE, 
GIVE SLIGHT TWIST TO FEATHER SPRING 


SLIDE SPRING IN OR 
OUT TO KEEP CON- 
TACTS IN LINE. 


ADJUST BLOCK TO CLOSE 
GAP AT EITHER SIDE. 


TO CLOSE GONTACT GAP AT FRONT OR BACK. 


FEATHER SPRING 


SPRING TENSION TO CAUSE 


=| CONTACTS TO JUST MAKE 


TL 48914 


Figure 102. Positioning governor contacts. 
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c. Place the governor-brush assembly in 
proper position and tighten the mounting 
Screws. 


153. Testing Repaired Governors 


a. After the governor is completely reas- 
sembled and adjusted, new contacts are seated 
by running the motor on test for at least 1 hour. 
Check the speed every 15 minutes and immedi- 
ately investigate any sudden change in the 
motor speed. 

b. If the motor speed is erratic and the 
trouble cannot be traced to other parts of the 
motor, disassemble the governor, and recheck 
the contacts for build-ups and alinement. If 
build-ups are found, replace the contacts. After 
realining the contacts, reassemble the gover- 
nor and run the motor again for 1 hour. 


c. The operation of the governor is satisfac- 
tory if the motor speed has not changed ap- 
preciably at the end of the test run. 


154. Introduction to Keyboard Base Repairs 


a. All inspection, cleaning, repairing, re- 
placement, and adjustment of keyboard base 
parts should be completed with the typing re- 
perforator unit removed from the base. 

b. As most of the parts are exposed when 
the typing reperforator unit is removed, no 
special disassembly is required for general 
cleaning and inspection purposes. Instructions 
for disassembling the transmitter drive-shaft 
assembly and transmitter (sending) contacts 
are furnished in paragraphs 157 and 158. 

c. For ordinary repair cleaning, refer to 
preventive maintenance cleaning instructions. 
(See par. 44a.) When an excessive amount of 
dirt or gummy deposit is encountered, wipe 
the base with a piece of cloth dampened in 
carbon tetrachloride then with a dry cloth. A 
soft brush may be used to brush off the dirty 
areas and around the wiring. 

d. For replacement of keyboard parts not 
described in this section, refer to requirements 
and adjustment, section XV. 

e. Replacement of transmitter shaft panel 
requires the removal of the tape-out alarm bell. 


155. Replacing Key Tops 
a. Replace missing key tops and any that are 
worn to a degree that makes them illegible. 
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b. Key tops are removed from the keylevers 
by turning the tops one-quarter turn in a 
clockwise direction and lifting them up. Re- 
place the caps by arranging the cap in the 
normal position and pressing the cap down on 
the keylever while holding the keylever from 
underneath. The cap will snap into the proper 
position. 


156. Replacement of Transmitter-Shaft 
Driven Gear 


a. Replace the driven-clutch member if any 
of the teeth are missing; if the gear is badly 
worn, and when the requirements of paragraph 
190 cannot be met. 

b. To replace the gear, remove the driven- 
clutch member pilot screw, and slide the driven 
gear from the transmitter shaft. Slide the new 
member onto the shaft and replace the pilot 
screw. 

c. Adjust the clearance between the driven- 
clutch member and the transmitter-shaft driv- 
ing gear. (See par. 189.) 


157. Replacement of Transmitter Shaft, Cam 
Sleeve, and Clutches 


a. Replace the transmitter shaft if it is 
scored. Replace the clutches if teeth are broken 
or the tips of the teeth are worn. Replace the 
cam sleeve if the cams are badly worn, if the 
cam bearing is badly scored, or if there is 
noticeable play between the shaft and the cam 
sleeve. 

b. To replace transmitter-shaft parts, loosen 
the bushing adjusting screws nearest the drive 
gear and remove the bushing. Move the trans- 
mitter contacts out of the path of the trans- 
mitter-cam sleeve, and remove the cam sleeve 


- from the transmitter contacts in the direction 


of the drive gear. Slide the cam sleeve, clutch 
spring, and movable clutch from the shaft. 

c. Replace the new parts in the reverse order 
that the parts were removed. 

d. Adjust the transmitter shaft. (See par. 
183.) 


158. Repair or Replacement of Transmitter 
(Sending) Contacts 
a. Do not clean or burnish transmitter con- 


tacts that are working properly. Clean con- 
tacts that are out of adjustment or causing 


trouble, with carbon tetrachloride; remove 
build-ups with a contact file; adjust the con- 
tacts according to paragraphs 187 and 188. 


b. Replace the contacts if the contact springs 
are broken or if the contacts are badly burned. 


c. Replace transmitter contacts as a complete 
assembly when possible. 


d. Dismount the contact assembly by remov- 
ing the two screws that fasten the contact as- 
sembly to the frame. 


e. Remove the wiring to the contacts by un- 
soldering the connections at the terminals. 
Clean the wires of excess solder, attach to the 
new contacts, and solder the connections. Ex- 
ercise care so as not to change the electrical 
connections to the transmitter contacts. 


159. Instructions for Base Repairs (General) 


Certain repairs not covered in paragraphs 154 
through 158 may be necessary. The instructions 
given in this paragraph are general and apply 
to both the keyboard and receiving-only bases. 

a. After the typing reperforator unit has 
been removed from the typing reperforator 
base, the base plate can be easily taken off by 
removing the six screws fastening the base 
plate to the base. 

b. All parts and wiring are accessible for 
inspection and should be cleaned as described 
in preventive maintenance cleaning instruc- 
tions, paragraph 34e, and special instructions, 
in paragraphs 44 and 45. 

c. Inspect the wiring carefully for damage 
at fasteners and where it passes through open- 
ings in the casting or other parts. When the 
insulation has been seriously damaged or has 
been softened by oil and grease, replace the 
entire length of the wire. When several wires 
have been damaged, replace the entire harness. 
Use rubber and friction tape for temporary 
repairs. 

d. Clean all contacts with cloth dampened 
with carbon tetrachloride. Burnish the contacts 
and reposition them when necessary. Refer to 
section XV for instructions on spring tensions. 

Note. Refer to section VIII and treat the bottom 
of the base before reassembling the base plate. 

e. Clean cords, plugs, and terminal block 
connections on the top and bottom of the base 
as described in section V and replace any parts 
found on inspection to be seriously worn. 
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f. After the base has been cleaned, inspect, 
and if necessary, repair the items listed below: 

(1) Motor switch. Inspect the guard over 
the motor switch. If it is broken and no re- 
placement is available, a piece of heavy gage 
metal may be cut and bolted into place over 
the toggle. If the switch is broken replace the 
complete switch. 

(2) Fape container. Examine the tape con- 
tainer to see that it does not bind the tape roll 
thus keeping it from turning properly. If the 
container is bent or has large dents which press 
against the tape, remove the container by re- 
moving the two mounting screws holding it to 
the base. Open the container and remove any 
tape remaining on the spindle. Place the con- 
tainer on a flat surface, hold a padded wooden 
block over the dented or bent surfaces, and tap 
the block lightly with a hammer until the sur- 
faces are smooth. If the wire rack holding the 
guide roller is bent or broken, a piece of heavy 
gage wire may be bent into shape and placed 
on the container. 

(3) Tape-out lever. If the tape-out lever is 
broken and no replacement is available, a strip 
of metal of the same dimensions should be 
bent into the proper shape and mounted on the 
lever shaft. 

(4) Locating pins. If the locating pins are 
worn or breken so that they do not hold the 
reperforator unit in place, the pins should be 
replaced. If replacements aren’t available, short 
partially threaded screws may be used. 

(5) Frame. If small cracks are found in the 
frame casting, repair as instructed in para- 
graph 169. 


160. Introduction to Typing Reperforator 
Unit Repairs 

a. Instructions required for a major over- 
haul of the typing reperforator unit are given 
in paragraphs 161 through 166. The instruc- 
tions are arranged by the principal assemblies 
and subassemblies of the typing reperforator 
unit for easy reference when repairs to a single 
item are necessary. 

b. The various assemblies should be disas- 
sembled only to the extent necessary to com- 
plete the work involved. Complete disassembly 
of the typing reperforator unit is warranted 
only when the unit has been subjected to sand, 
grit, or some corrosive element. 
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161, Removing and Disassembling Typing 
Reperforator Unit Subassemblies 


a. RANGE-FINDER ASSEMBLY. (1) Remove 
the two screws that mount the range finder 
on the selector assembly. (See fig. 34.) 


(2) Remove the bell-crank screw and remove 
bell crank. Remove trip-latch screw, and re- 
move trip latch and. spring. Remove stop-lever 
screw locknut and stop-lever screw. Remove 
stop-lever spring and stop lever. 


b. SELECTOR ASSEMBLY. (1) Removal of se- 
lector armature. Remove the armature and 
selector-arm springs. Loosen the outside selec- 
tor-armature pivot-screw locknut, and remove 
the pivot screw. Remove the selector armature 
carefully by moving the armature in the direc- 
tion of the removed pivot screw until the arma- 
ture is clear of the opposite pivot screw, and 
withdraw the armature. 


(2) Removal of selector magnets. Remove 
the two screws that mount the selector-magnet 
switch and remove the selector-magnet switch 
and the clutch throwout lever contacts. Re- 
move the two screws that mount the magnet 
bracket to the selector assembly and remove 
the magnet bracket. Slide the magnet coils off 
the magnet bracket and move the selector- 
magnet switch and magnet coil to the side of 
the typing reperforator unit. This must be done 
as the selector-magnet switch has soldered con- 
nections to the magnet coil. Also the line leads 
are soldered to the magnet coil. 


(3) Removal of selector assembly. Remove 
the three screws that mount the selector as- 
sembly on the typing reperforator unit frame. 
Carefully remove the selector assembly. Move 
the main-shaft clutch throw-out lever in.a di- 
rection opposite to its spring pull in order to 
free the assembly. Handle the selector assembly 
with care. Don’t damage the small parts. 


(4) Removal of the selector arm. Remove 
the centralizing eccentric screw from the se- 
lector-arm bracket. Remove the two mounting 
screws from the selector-arm bracket and re- 
move the selector-arm bracket. 

(5) Removal of selector levers, swords, and 
T-levers. Remove the selector-lever springs and 
the locking-lever spring. Remove the five nuts 
and washers that clamp the separator plates 
together. Remove the separator plates, swords, 
T-levers, selector levers, and locking lever. 
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c. REMOVAL OF TYPE-BASKET. ASSEMBLY. (1) 
Unhook the code-bar locking-lever spring, the 
LETTERS pull-bar spring and the LETTERS 
spare pull-bar spring. 

(2) Unhook the punch-arm spring and the 
signal bell-hammer spring. 

(3) Remove the three type-basket assembly 
mounting screws. 

(4) Remove the nut from the left ribbon- 
spool bracket. Remove the rear mounting screw 
and swing the bracket so that the ribbon-spool 
cup will not interfere with the type basket. 

(5) Remove the mounting screws of the ver- 
ticdl-lever bracket and remove the vertical- 
lever assembly. 

(6) With the pull bars held out of engage 
ment with the pull-bar guide, slide the assembly 
upward, turning toward the left and out of 
the unit. 

d. REMOVAL OF TYPE BAR. (1) Remove the 
ribbon and the ribbon guide. 

(2) Remove the platen-guide shaft from the 
platen block. (See fig. 66.) Push the platen 
block toward the rear and rotate it clockwise 
out of the path of the type bars. 

(3) To remove a type bar, pull it forward 
and down as far as it will go and lift its pivoted 
end from the type-bar segment. In case it can- 
not readily be disengaged from the bearing rod 
or if it is one of the type bars at the extreme 
end of the type-bar segment, back off the re- 
taining screw at the left end of the type-bar 
bearing rod (not more than one full turn) in 
order to facilitate the removal of the type bar. 

e. REMOVAL OF CODE BARS. Remove the two 
screws fastening the code-bar mounting plate 
to the typing reperforator frame. Holding the 
code bars parallel, lift upward disengaging the 
pull bars and T-levers from the code bars. Be 
careful not to lose the shims that may stick to 
the under side of the code-bar mounting plate 
when it is removed. 


f. REMOVAL OF PERFORATING ASSEMBLY. (1) 
Remove the four perforating assembly mount- 


ing screws. 


(2) Unhook the punch operating-arm spring. 

(3) Remove the mounting screws of the ver- 
tical-lever bracket and remove the vertical-lever 
assembly. 

(4) Remove the screws from the terminal 
blocks on the typing reperforator unit and move 
them to the side. 


(5) Remove the perforating assembly by 
lifting up slightly and turning to the right. 

g. REMOVAL OF MAIN BalIL. DO NOT RE- 
MOVE THE MAIN BAIL UNLESS REPAIRS 
ARE NECESSARY. The code bars must be 
removed before the main bail can be removed 
(see € above). Proceed as follows: 

(1) Remove the two screws holding the mo- 
tor guard. Remove the motor guard. 

(2) Remove the two screws mounting the 
ribbon-reverse bail. Remove the ribbon-reverse 
bail, and the oiler felt and clip. 

(3) Remove the locknuts from the main-bail 
plunger and remove the main bail. 


162. Repairing and Replacing Type Bars 


a. REPLACING TYPE BARS. To replace type 
bars, reverse the procedure followed in remov- 
ing them. (See par. 161d.) 

(1) Lift the pull bar to engage the bottom 
of the type bar with the bottom notch of the 
pull bar. 

(2) The pull bar is properly engaged with 
the type bar when the top of the pull bar is in 
line with the other pull bars and the type bar 
is resting against the type-bar backstop. 

(3) After replacing the type bars, tighten 
the bearing-rod retaining screw moderately 
tight. 

b. REPAIR OF TYPE-BAR PALLETS. (1) 
Straighten toes with type-bar toe-straighten- 
ing tools. 

(2) Adjust horizontal alinement by heating 
the pallet with the soldering tool and moving 
the pallet up or down by tapping. 

(3) Straighten pallets by gripping the type 
bar firmly with the short-nose pliers just be- 
low the pallet and bending the end of the type 
bar. 


163. Reassembling Typing Reperforator Unit 
Subassemblies 


a. In general all parts are reassembled in the 
reverse order in which they are disassembled. 
If the parts have been cleaned and the surfaces 
are free from oil relubricate them as they are 
reassembled. Give particular attention to all 
parts which are not easily accessible after the 
reassembling is completed. 

b. Any adjustments which have been altered 
in the process of disassembling, cleaning, re- 


pair, replacement, or reassembly of the parts 
must be completely readjusted according to the 
related instructions in section XV. 


164. Removing and Inspecting Main Shaft 


a. GENERAL. Most repairs to the main-shaft 
parts are made by replacing the part. Main- 
shaft parts between the main-shaft bearing 
locknuts and the nearest shaft end can be re- 
placed without removing the main shaft from 
the typing reperforator unit. (See fig. 104.) 
If the main shaft must be removed to get at 
the part that must be serviced or replaced, com- 
pletely disassemble, clean, inspect, and lubri- 
cate the shaft before assembling it. 


b. REMOVAL OF MAIN SHAFT FROM TYPING 
UNIT. (1) Remove typing reperforator unit 
from the base. 

(2) Remove the three screws that mount 
the motor to the base and move the motor aside. 

(3) Remove the two screws that mount the 
range finder on the selector assembly, and re- 
move the range finder. 

(4) Remove the outer selector-cam friction- 
clutch plate, by turning the plate clockwise with 
a large screwdriver, and remove the selector 
cam. 

(5) Remove the two screws that hold the 
tape-out alarm gear assembly in place and re- 
move the tape-out alarm gear assembly. 

(6) Remove the four screws that hold the 
main-shaft bearing caps in place. 

(7) Hold the main-shaft clutch throw-out 
lever away from the main shaft and remove 
the main shaft. 


c. REMOVAL OF MAIN-SHAFT PARTS. (fig. 
104). (1) Removal of selector cam. The selec- 
tor cam may be removed from the main shaft 
without removing the shaft from the typing 
reperforator unit. See b (1), (2), (3), and (4) 
above. 

(2) Removal of main-shaft gear. After re- 
moval of selector-cam sleeve, remove the inner 
selector-cam friction clutch and the selector- 
unit friction spring. Grasp main-shaft drive 
gear in one hand and remove the main-shaft 
bearing locknuts by turning the nuts counter- 
clockwise from the selector-cam end. Remove 
the main-shaft bearing, the main-shaft clutch, 
the main-shaft clutch spring, and the bail-cam 
unit. Remove the bail-cam friction-clutch spring 

137 


and friction disk and washer. Remove the three 
screws holding the main-shaft gear and remove 
main-shaft gear. 

(3) Removal of keyboard spiral gear. Re- 
move all parts from the keyboard spiral-gear 
end. Remove main-shaft bearing locknuts, turn- 
ing the nuts counterclockwise from the key- 
board spiral-gear end. Remove main-shaft bear- 
ing. Remove keyboard spiral-gear locknut and 
washer and remove gear. 

(4) Removal of main shaft for replacement. 
Steps 1, 2, and 3 will prepare the main shaft 
for replacement as far as disassembly. 


165. Repairing and Replacing Main Shaft 


a. INSPECTION AND REPAIR PROCEDURE. 
(1) Gummy friction washers. Gummy friction 
washers can usually be cleaned in dry-cleaning 
solvent (SD). Thoroughly dry and lubricate 
the washers with oil before reassembly. Replace 


FINDER 
ASSEMBLY 


any washers that have a hardened surface or 
have lost their absorbent qualities, tears, or 


worn spots. 


(2) Selector-cam unit. When the selector 
cams become worn so that the requirements 
and adjustments of the selector mechanism 
given in section XV cannot be met because the 
points of the selector cam are worn, replace 
the selector-cam unit with a new unit. 


(3) Drive gear. Replace the main-shaft drive 
gear when it becomes badly worn or when the 
proper clearance cannot be obtained by adjust- 
ment. (See par. 227.) Replace the gear if any 
of the teeth are missing. If the new gear is 
supplied without the hub, disassemble the old 
gear unit by removing the three hub mounting 
screws and lockwashers and use the old hub 
with the new gear. 


b. REPLACING MAIN SHAF?r. (1) Remove 
the typing reperforator unit from the base. The 


Figure 103, Removal of main shaft from typing unit. 
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Figure 104. Main-shaft parts in sequence of removal. 
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BRAZING 


Figure 105. Repair by brazing. 


main shaft can be replaced with the selector 
unit in place but, the range-finder assembly must 
be removed as described in paragraph 164b (3). 


(2) Remove the selector cam and preceding 
components from the main shaft if they are 
not already removed and slide the main shaft 
into place. 


(3) Move the clutch throw-out lever until 
the main shaft will slide past and into place. 


(4) Place the bearing caps on the main bear- 
ings and tighten screws just sufficiently to pre- 
vent the shaft from shifting. 


(5) Place the selector cam and associated 
parts on the end of the shaft. 


(6) Replace the tape-out alarm gear assem- 
bly and tighten the screws. 


(7) Replace the motor unit tightening the 
three screws holding it to the typing reperfor- 
ator unit frame. Make certain that the friction- 
clutch plates face in the right direction, and 
that the selector-cam ends fit into the slots of 
the driven clutch plates. After the driving 
clutch plate on the end of the shaft has been 
tightened, check to see if the selector cam can 
be turned by hand. The cam should turn without 
difficulty. 


(8) Refer to related paragraphs in section 
XV for complete instructions on the adjust- 
ment of the main-shaft and range finder which 
must be completed before the typing reperfor- 
ator can be operated. 
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166. Repair of Punch Block 


a. CAUSES OF TROUBLE. Listed below are the 
most frequent causes of trouble in the punch 
block. Never remove the punch block until it 
is determined that preventive maintenance 
measures will not remedy the trouble. 


(1) The tape is jammed in the punch block 
and will not feed through the feed roll. 


(2) The tape feeds through the punch block 
and feed roll, but perforation is incomplete or 
faulty. 

(3) The tape cannot be threaded into the 
punch block. 

(4) Punch fingers on the punch block are 
jammed or stuck. 

(5) Punch block is filled with collected dust 
or grit. 

(6) The upstop screw is improperly adjusted 
on the punch block causing improper chadding 
of tape. 

(7) The feed hole punch on the punch block 
is broken or damaged. 

(8) The platen insert on the punch block is 
worn, causing excessive wear on the type bars 
and damaging the ribbon. 

(9) The die plate is dull causing improper 
chadding. 

(10) Improper threading of the tape through 
the punch block by the operator in the initial 
threading of the tape. The operator during 
this operation will thread the tape properly 
through the block and the feed roll but will 


place excessive tension on the tape and pull it 
through the block while the perforator is in 
motion, thereby causing mutilation and uneven 
spacing. 

b. REPAIRS. (1) Minor repairs, such as bits 
of tape mutilation being stuck between the 
punch block, may be made without removing 
the punch block for a complete overhaul. When 
bits of tape are stuck between the punch block 
proceed as follows: 

(a) Turn the motor switch to OFF. 

(b) Turn the motor by hand until the 
punches are in their lowest position. 


(c) Gently insert the 0.002-inch gage from 
the left side of the block into the tape slot. 


(d) Push the gage between the die plate and 
stripper plate. If the above operations do not 
clear the punch block of tape mutilations, re- 
move the unit and perform a complete over- 
haul. 


Caution: Always turn off motor switch dur- 
ing the dusting or brushing off of punch block. 


(2) Trouble may be experienced due to dull 
die plates. If the die plate becomes dull due to 
heavy usage, and no replacement parts are 
available, the following method may be used to 
sharpen the die plate. 


Caution: Do not attempt to sharpen the die 
plate as long as the tape is being properly 
punched. This method if repeatedly used will 
lessen the life of the die plate. 

(a) Construct a die-plate sharpening tool 
using a discarded hand-drill bit. 

(b) Insert the tool in a hand drill. With the 
die plate held firmly in a small vise, apply a 
small amount of valve-grinding compound to 
the openings in the die plate. 

(c) Slowly revolve the drill until the plate 
is sharpened. 

(d) Thoroughly clean the die plate and re- 
assemble the punch block. 


HEXAGON NUT 
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Figure 106. Repair of threads 


167. Instructions for Repair and Replacement 
of Cover 


a. The repairs to the various parts of the 
cover are limited to cleaning as described in 
preventive maintenance instructions, para- 
graph 34e, and straightening bent parts before 
the refinishing described in paragraph 168. 


b. Replace a cracked or broken glass cover 
and missing screws. 


c. When a cover or door mounting screw is 
broken and cannot be replaced, drill a hole with 
a small drill and tap it to accommodate a new 
flathead screw. Countersink the hole for the 
head of the new screw. 


d. Replace the padding and facing that has 
become frayed which might drop into the mech- 
anism. 


168. Pairiting and Refinishing 


a. When a touch-up job is required on painted 
surfaces of the typing reperforator, apply paint 
with a small brush. When numerous scars and 
scratches warrant complete repainting, remove 
the cover, panels, etc., and complete the work 
where there is no possibility of damaging the 
typing reperforator mechanism. Use dry-clean- 
ing solvent (SD) to soften, and sandpaper to 
clean rust spots and corroded metal surfaces: 


Caution: Don’t use steel wool. Minute par- 
ticles of steel wool frequently enter the case 
and cause harmful internal shorting or ground- 
ing of the circuits. 

b. Use only paint authorized and consistent 
with existing regulations in painting or refin- 
ishing the chests or typing reperforator covers. 

c. Refer to section VIII for information on 
moistureproofing and fungiproofing after re- 
pairs. 


169. Emergency Repairs 


a. GENERAL. Under emergency conditions 
normal requirements for new replacement parts 
may have to be set aside and any available 
parts, assemblies, or units used to restore serv- 
ice. 

Note. USE LOCALLY-CONSTRUCTED OR TEM- 
PORARILY-REPAIRED PARTS AND NONSTAND- 
ARD ITEMS OR ADJUSTMENTS TO RESTORE 
SERVICE ONLY UPON PROPER AUTHORITY 


AND REPLACE OR READJUST THEM AT THE 
EARLIEST OPPORTUNITY. 
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Figure 107. Repair by soldering. 


“TEMPER REMOVED 
BY HEATING 


Figure 108. Repair of metal spring. 


b. CASTING REPAIRS. Frames of cast-iron or _ in positioning cannot be corrected by adjust- 
steel may sometimes be repaired by brazing. ment. 
Figure 105 illustrates a break repaired by braz- c. STRIPPED THREADS. (1) When threads in 
ing. Take great care in setting up broken cast- parts have been stripped they can sometimes 
ings for brazing especially when small errors _ be repaired by using the next larger size tap 
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that has the same number of threads per inch, 
and by using the next larger size screw. For 
example, a No. 6-32 thread that has been 
stripped can be retapped with a No. 8+32 tap, 
and a No. 8-32 screw used instead of the No. 
6-32 screw. 

(2) When the above method is not suitable, 
repairs may sometimes be made by drilling a 
clearance hole for the screw, and soldering a 
steel hexagon nut over the hole on the side 
away from the screw. (See fig. 106.) 

d. REPAIRS BY SOLDERING. Solder may be 
used in joining any metals which can be tinned, 
such as copper, brass, or steel; but the repairs 
must be made in such a way that there is 
little strain on the solder. Figure 107 shows a 
repair to a steel bar using solder and a piece 
of sheet metal bent in the form of a U. Both 
the sheet metal and the repaired part must be 


tinned by using an acid flux. In the above ex- 
ample, a large area of solder holds each side 
of the broken part to the sheet metal, and the 
sheet metal gives the joint strength. When 
acid flux is used for tinning, the parts must be 
cleaned in hot water to remove the traces of 
acid left after soldering. 


e. TEMPERED METAL PARTS. (1) Parts, such 
as small springs broken near the ends, may 
sometimes be used by turning up a new end 
loop with a pair of pliers. 


(2) Large springs and tools that are broken 
near the ends can sometimes be heated and 
bent into shap. Figure 108 shows a spring, the 
end of which has been repaired by heating 
and reshaping. Certain tools can be heated, re- 
formed, hardened, tempered, and resharpened 
in order to restore their usefulness. 


Section XV. REQUIREMENTS AND ADJUSTMENTS 


170. Introduction to Test Requirements and, 
Adjustment Procedures 


a. GENERAL. The data in this section include 
all test requirements and adjustments for typ- 
ing reperforators. The information is arranged 
in the sequence that will normally be followed 
when a test and adjustment of a complete typ- 
ing reperforator is undertaken. 

Note. The adjustments given in this section apply 
to all the typing reperforators covered in this manual. 
No changes in mechanical adjustments are required 
when the typing reperforators are adapted to receive 
from cam-type transmitter distributors which operate 
at 390 operations per minute. 

b. INDEX. When a complete test and adjust- 
ment is not involved, refer to the index to lo- 
cate the desired information. 


Caution: Always remember that a change in 


any one adjustment requires the checking of all 
related adjustments. 


171. Details of Requirements and Procedures 


The information in each paragraph is arranged 
under three headings: preparation, require- 
ments, and adjustments. 


a. PREPARATION. Necessary instructions for 
arranging the unit for testing or adjusting are 
furnished under this heading. 

b. REQUIREMENTS. Measurements, spring 
tensions, settings, etc., that have been found 
to give the best results are furnished under 
this heading. Some requirements have a very 
small working margin and others have a large 
working margin. Owing to slight differences 
in various machines of the same model, some 
reperforators function much better when clear- 
ances are adjusted to minimum values recom- 
mended, other reperforators give better results 
with clearances adjusted to maximum values. 
The same is true for spring tensions, air gaps, 
etc. Therefore, the requirements given in this 
manual for clearances, spring tensions, etc., 
should be applied as necessary to give the best 
results and operation. 

c. ADJUSTMENTS. Each adjustment is de- 
scribed in the text and for emphasis is often 
indicated in the illustration. The adjustments 
vary in nature, including replacing an old 
spring with a new one, bending a leaf spring 
with a spring bender, cutting and then forming 
a new loop end on coil springs, repositioning 
an eccentric screw, inserting shims between 
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Figure 109. Keyboard base requirements. 


parts, etc. As a starting point when making 
adjustments set the clearances etc., midway be- 
tween the minimum and maximum values until 
it can be determined if more critical adjust- 
ments are required. 


172. Preparation for Checking and Adjusting 


a. GENERAL. Reperforator adjustments are 
made on the basis of various units and assem- 
blies. To facilitate checking and adjusting, it 
is necessary to remove some of the units and as- 
semblies, or to set up certain functions. 


b. REMOVING AND REPLACING ASSEMBLIES 
AND UNITS FROM ASSOCIATED EQUIPMENT. Re- 
fer to disassembly and reassembly information 
in section XIV for detailed information when 
required. 

c. SETTING UP CERTAIN CHARACTER OR FUNC- 
TION. When the instructions for making an 
adjustment specify the setting up of a certain 
character or function, use the following 
method: rotate the motor fan or governor 
counterclockwise, as viewed from the fan or 
governor end, until the locking lever is about 
to drop off the long high part of the locking 
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cam. Move the armature extension (if the unit 
is equipped with a pulling magnet selector) or 
the selector arm (if the unit is equipped with 
a holding magnet selector) to the operated 
(marking) or unoperated (spacing) side in 
accordance with first selecting impulses of the 
code combination to be set up. Refer to code 
chart. (See fig. 21.) Hold the armature exten- 
sion or the selector-arm extension in this po- 
sition, and again rotate the motor fan or gov- 
ernor until the top (No. 1) selector sword has 
been positioned and the locking lever is on a 
peak of the locking cam. Position the armature 
extension or the selector-arm extension in ac- 
cordance with the second impulse of the code 
combination to be set up and repeat the pro- 
cedure followed in positioning the top (No. 1) 
selector sword. Position all of the selector 
swords following the foregoing procedure. 
When all swords have been positioned and the 
main clutch has been engaged, further rotation 
of the motor fan or governor will cause the 
unit to select the character or to perform the 
function which has been set up. 


d. SPRING TENSION. Spring tension values 
given in this manual were derived from meas- 


urements made with teletype spring scales 
which are calibrated for use in a vertical pull 
position; when the scales are used in any other 
position the reading is an indicated value. To 
get the proper spring value readings, use spring 
scales included in the teletypewriter tool kit as 
shown in. the illustrations. 

e. FIXED Pivots. Solid black circles in illus- 
trations indicate fixed pivots. 


173. Universal-Bar Pilot-Screw Adjustment 
(fig. 109) 


(. PREPARATION. Remove reperforator unit 
from keyboard base. Remove the base cover 
plate. 


b. REQUIREMENTS. The trip-off pawl should 
be approximately midway between the sides of 
the slot in the casting, and the universal bar 
should have some end play, not more than 0.010 
incn. 

c. ADJUSTMENT. Loosen the universal-bar 
pilot screw, move the trip-off pawl until it is 
midway between slot sides, insert 0.010-inch 
gage between shoulder of pilot screw and uni- 
versal bar, retighten pilot screw. Tighten lock- 
nuts. 
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174. Tape-Out Lever Adjusting-Clamp 
Adjustment (fig. 110) 


a. PREPARATION. Remove reperforator unit 
from keyboard base. Remove the base cover 
plate. 

b. REQUIREMENTS. There should be a clear- 
ance of 14-inch (plus or minus 1/32-inch) be- 
tween the tape-out lever and the tape-reel roller, 
with the locking pawl touching the front face of 
bell-hammer extension and the play of bell ham- 
mer taken up in a direction away from the bell. 

c. ADJUSTMENT. Loosen the clamping screw, 
hold the adjusting clamp firmly against the 
locking-pawl bushing, and move the adjusting 
clamp to engage the extension on the locking- 
pawl. Tighten the clamping screw making sure 
that the locking-pawl bushing has no end play 
between the shoulder on the shaft and the ad- 
justing clamp. 

175. Trip-Off Pawl Stop-Plate Adjustment 

a. PREPARATION. Remove the reperforator 
unit from the keyboard base. Remove the base- 
plate cover. 

b. REQUIREMENTS. There should be 0.040- 


inch to 0.060-inch clearance between all key- 
levers and the universal bar. (See fig. 109.) 
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Figure 110. Tape-out lever adjusting-clamp requirements, 
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c. ADJUSTMENT. Loosen both trip-off pawl 
stop-plate nuts, move plate in desired direction 
so that the 0.040-inch gage can be inserted be- 
tween the keylevers and the top of the universal 
bar and the 0.060-inch gage does not fit, re- 
tighten stop-plate nuts. 


176. Gear Guard Adjustment (fig. 111) 


a. PREPARATION. Remove reperforator unit 
from keyboard base. 

b. REQUIREMENTS. There should be 0.002- 
inch to 0.004-inch clearance between the bell 
hammer and the bell operating post when the 
bell hammer is held in its locked position by 
the locking pawl. 

c. ADJUSTMENT. Move the bell hammer to 
its locked position, loosen gear-guard mounting 
screws with a long screwdriver, move the guard 
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Figure 111. Gear guard adjustment. 


MOUNTING SCREW 
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NOT MORE THAN .004" 


until proper clearance is obtained between the 
bell hammer and the bell operating post. Re- 


tighten mounting screws. 


177. Bell Adjustment (fig. 112) 


a. PREPARATION. Remove the reperforator 
unit from the base. 


b. REQUIREMENTS. Move the bell hammer to 
its unlocked position. There should be some 
clearance, but not more than 0.004-inch, be- 
tween the bell hammer and the bell when the 
bell hammer is in the unlocked position. 

c. ADJUSTMENT. Loosen the bell mounting 
screw, insert a 0.004-inch gage between the bell 
hammer and the bell. Move the bell until proper 
clearance has been obtained. Retighten the bell 
mounting screw. 


178. Bell-Hammer Extension Stop Adjustment 

a. PREPARATION. Remove the reperforator 
unit from the base. 

b. REQUIREMENTS. Move the main-shaft 
until the locking pawl engages the bell-hammer 
extension. There should be 0.020-inch to 0.040- 
inch clearance between the lower side of the 
bell-hammer extension and the bell-hammer ex- 
tension stop when the locking pawl is engaging 
the bell-hammer extension. (See fig. 111.) 

c. ADJUSTMENT. Loosen the extension-stop 
mounting screw, insert a 0.020-inch gage be- 
tween the bell-hammer extension and the bell- 


BELL 


BELL HAMMER 
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Figure 112. Bell requirements. 
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hammer extension stop. Move the stop until 
the proper clearance is obtained. Retighten the 
mounting screw. 


179. Bell-Hammer Spring Tension Adjustment 


ad. PREPARATION. Remove the reperforator 
unit from the base. 

b. REQUIREMENTS. Hook an 8-ounce scale in 
the spring hole, and pull horizontally away 
from the spring. With the bell hammer resting 
against the gear guard it should require 3 to 
5 ounces to start the hammer moving. (See 
fig. 111.) 

c. ADJUSTMENT. If requirement is not met, 
replace with a new spring. 


180. Tape-Out Lever Spring Tension 
Adjustment 


a. PREPARATION. Remove the reperforator 
unit from the base. Remove the locking-pawl 
spring. 

b. REQUIREMENTS. Rotate the bell operating 
post out of the way. With an 8-ounce scale 
hooked in the spring hole of the locking pawl, 
and pulling toward the rear of the base at right 
angles to the front of the pawl, it should re- 
quire 3 to 414 ounces to cause the locking pawl 
to just butt against the bell-hammer extension. 
(See fig. 110.) 

c. ADJUSTMENT. If requirement is not met, 
replace with a new spring. 


181. Locking-Pawl Spring Tension Adjustment 
(fig. 113) 

a. PREPARATION. Remove the reperforator 
unit from the base. 

b. REQUIREMENTS. With the locking pawl 
resting against the front face of the bell-ham- 
mer extension, hold down the tape-out lever. 
Hook an 8-ounce scale in the spring hole and 
pull in line with the spring toward the front 
of the unit. It should require 14 to 34 ounces to 
start the pawl moving. 

c. ADJUSTMENT. If the requirement is not 
met, replace with a new spring. 


182. Lock-Loop Spring Tension Adjustment 
(fig. | 14) 
Note:; This adjustment applies to the keyboard base 
only. 
a. PREPARATION. None required. 


b. REQUIREMENTS. Rotate the transmitting 
shaft until the lock-loop roller is resting on the 
low part of its cam. Hook an 8-ounce scale in 
the lock-loop spring hole and pull in line with 
the spring. It should require from 4 to 5 ounces 
to start the lock loop moving. 

c. ADJUSTMENT. If the requirements are not 
met, replace with a new spring. 


183. Transmitting-Cam Cylinder Adjustment 
(fig. 115) 

a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 

b. REQUIREMENTS. The transmitting-cam 
cylinder should have some end play, but not 
more than 0.002-inch. 

c. ADJUSTMENT. Adjust the bushing in the 


rear bearing bracket by means of its adjusting 
nuts. 


184. Locking-Lever Shaft Adjustment 
(fig. 114) 

a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 

b. REQUIREMENTS. With the locking levers 
in the spacing position and the contact levers 
on the high part of their cams, there should be 
not less than 0.002-inch clearance between the 
locking levers and the contact levers when the 
play in the locking levers is taken up in a di- 
rection to make the clearance a minimum, and 
not more than 0.008-inch clearance when the 
play is taken up in a direction to make the 
clearance a maximum. 

c. ADJUSTMENT. Adjust the position of the 


locking-lever shaft by means of its adjusting 
nut. 


185. Locking-Lever Travel Adjustment 
(fig. 114) 


a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 
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Figure 113. Locking-pawl spring tension requirements. 
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Figure 115. Transmitting-cam cylinder requirements 


b. REQUIREMENTS. With the LETTERS key 
depressed and the lock-loop roller resting on the 
low part of its cam, there should be at least 
0.010-inch clearance between any locking-lever 
finger and the lock-loop blade. Make a similar 
check when the BLANK key is depressed. 


c. ADJUSTMENT. Loosen the four screws 
which hold the main bracket and shift the 
bracket. 


186. Contact-Levers Compression Spring 
Adjustment (Transmitting Cam) 


a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 


b. REQUIREMENTS. The compression spring 
between the contact levers and the front bracket 
should exert sufficient pressure against the 
contact levers to hold the contact levers where 
they are placed. 
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c. ADJUSTMENT. Check all contact levers 
when they are in their indents on the transmit- 
ting cam. If requirement is not met, replace 
with new compression springs. 


187. Transmitting-Contact Gap Adjustment 
(fig. 114) 

a. PREPARATION. Remove the réperforator 
unit from the keyboard base. 

b. REQUIREMENTS. With each contact lever 
on the high part of its cam, the contact gap 
should be from 0.020-inch to 0.025-inch. 

c. ADJUSTMENT. Bend the shorter contact 
spring to obtain this clearance. For the start- 
stop contact only, clearance should be 0.015- 
inch to 0.025-inch. 


188. Transmitting-Contact Spring Pressure 
Adjustment (fig. | 16) 


a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 


b. REQUIREMENTS. With each contact lever 
on the low part of its cam. it should require a 
pressure of 414 to 514 ounces to open the con- 
tacts when pressing against the spring above 
the contact point. 


c. ADJUSTMENT. Bend the longer contact 
spring. Recheck the contact gap adjustment. 


189. Clutch Throw-Out Lever Adjustment 
(fig. 109) 

a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 

b. REQUIREMENTS. There should be from 
0.005-inch to 0.015-inch clearance between the 
clutch teeth when the clutch is fully disengaged. 

c. ADJUSTMENT. Position the clutch throw- 
out lever by means of shims placed between 
the bearing screw and the bracket. 


190. Clutch-Spring Compression Adjustment 
(fig. 117) 

a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 

b. REQUIREMENTS. Move the clutch to its 
operated position. Hook a 32-ounce scale to the 
driven-member projection and pull directly in 
line with the shaft. It should require from 9 
to 12 ounces to separate the clutch teeth. 

c. ADJUSTMENT. If requirement is not met, 
replace with a new compression spring. 
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Figure 116. Transmitting-contact spring pressure 
requirements. 
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Figure 117. Clutch-spring compression requirements. 


191. Lock-Loop Roller Adjustment (fig. | 14) 


(This adjustment applies only to keyboards 
equipped with a lock loop having an elongated 
mounting hole for roller pivot screw.) 

«. PREPARATION. Remove the reperforator 
unit from the keyboard base. 

b. REQUIREMENTS. Rotate the keyboard shaft 
until the clutch teeth are disengaged. Press the 
lock-loop roller against its cam to fully disen- 
gage the clutch teeth, and position the locking 
levers directly below the lock-loop blade to make 
the clearance a minimum. Under these condi- 
tions, there should be from 0.008-inch to 0.015- 
inch clearance between the lock-loop blade and 
the locking lever having the least clearance. 

c. ADJUSTMENT. Position the roller pivot 
screw by utilizing its elongated mounting hole. 


192. Intermediate-Pawl Eccentric Adjustment 
(fig. 109) 

a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 

b. REQUIREMENTS. There should be from 
0.050-inch to 0.060-inch clearance between the 
trip-off pawl and the intermediate pawl when 
the trip-off pawl is resting against the stop 
plate and the intermediate pawl is against its 
eccentric. 

c. ADJUSTMENT. Adjust by means of the 
intermediate-pawl eccentric. 


193. Clutch Throw-Out Lever Eccentric 
Adjustment (fig. 109) 


a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 

b. REQUIREMENT. The intermediate pawl 
should be held firmly between the clutch throw- 
out lever and the intermediate-pawl eccentric 
when the clutch throw-out lever is resting on 
the low part of the cam. 

c. ADJUSTMENT. Adjust by means of the 
clutch throw-out lever eccentric screw. 


194. Trip-Off Pawl Eccentric Adjustment 
(fig. 109) 

a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 

b. REQUIREMENTS. Hold the clutch throw- 
out lever against the outer surface of the throw- 
out cam of the driven member, and at the same 
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Figure 118, Trip-off pawl spring tension requirements. 


time hold the clutch throw-out lever eccentric 
against the clutch throw-out lever. Under this 
condition the point on the trip-off pawl should 
clear the point on the intermediate pawl by not 
more than 0.004 inch when a keylever is being 
depressed. 

c. ADJUSTMENT. Adjust by means of the 
trip-off pawl eccentric. The high part of the 
eccentric screw should be positioned toward the 
rear of the keyboard. 


195. Clutch Throw-Out Lever Spring Tension 
Adjustment (fig. 109) 


a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 

b. REQUIREMENTS. With the clutch teeth en- 
gaged and the clutch throw-out lever resting 
against the low part of the driven clutch mem- 
ber, hold the intermediate pawl against its ec- 
centric and at the same time hook an 8-ounce 
scale over the throw-out lever, just above the 
spring hole, and pull in line with the spring. 
It should require 114 to 214 ounces to start the 
throw-out lever moving. 

c. ADJUSTMENT. If this requirement is not 
met, replace with a new spring. 


196. Trip-Off Pawl Spring Tension Adjustment 
(fig. 118) 

a. PREPARATION. Remove the reperforator 
unit from the keyboard. 

b. REQUIREMENTS. Unhook the frip-off pawl 
spring. Hook an 8-ounce scale in the spring eye. 
It should require 234 to 334 ounces to pull the 
spring to its normal position length. 

c. ADJUSTMENT. If the requirement is not 
met, replace with a new spring. 


197. Keylever Spring Adjustment (fig. 119) 


a. PREPARATION. Remove reperforator unit 
from keyboard base ; remove baseplate cover. 
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b. REQUIREMENTS. The opening between the 
ends of all keylever springs, excepting the 
spacer keylever spring, should measure 13/16 
inches across the opening between the ends. 
The spacer keylever spring should measure 
115/16 inches across the opening between the 
ends. 

c. ADJUSTMENT. 
springs. 


Adjust by bending the 


198. Slip-Connection Spring Adjustments 
(fig. 120) 

a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 

b. REQUIREMENTS. 

(1) With a suitable scale held parallel to 
the front edge of the front bracket on the 
base unit and the end of the scale held against 
the front post of the slip-connection terminal 
block, there should be a 7/16-inch to 15/32- 
inch space between the front post and the 
crimped portion of No. 16 slip-connection 
spring. Measure the distance from the rear 
post to No. 11 spring in the same manner. 

(2) With a straightedge placed against the 
crimped portion of springs No. 11 and No. 16, 
there should be some clearance, but not over 
0.015-inch, between the straightedge and 
springs No. 12 and No. 15 inclusive. There 
should also be a clearance not exceeding 0.015- 
inch between the straightedge and springs No. 
17 and No. 18. 

c. ADJUSTMENTS. (1) Bend springs No. 11 
and No. 16. 

(2) Bend the contact springs. 
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Figure 119. Keylever spring requirements. 
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Figure 120. Slip-connection spring requirements, 
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Figure 121. Line-shorting jack spring requirements. 
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Figure 122. Tape-retaining arm spring tension 
requirements, 
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Figure 123. Contact-spring requirements for break operating. 


199. Line-Shorting Jack Spring Adjustments 
(fig. 121) 

a. PREPARATION. None required. 

b. REQUIREMENTS. (1) With the typing re- 
perforator unit in position on the base, there 
should be from 0.020-inch to 0.060-inch clear- 
ance between the upper and lower contact 
springs. 

(2) With the typing reperforator unit re- 
moved from the base, apply a 12-pound scale 
to the top of the curved portion of the lower 
contact spring and push vertically downward. 
It should require 114 to 3 pounds to separate 
the upper and lower contact springs 0.030 inch. 


807975 O- 48- 11 


c. ADJUSTMENTS. (1) Bend the upper con- 
tact spring and stiffener. 
(2) Bend the lower contact spring. 


200. Tape-Retaining Arm Spring Tension 
Adjustment (fig. 122) 


a. PREPARATION. None required. 

b. REQUIREMENTS. With an 8-ounce scale 
hooked to the end of the tape-retaining arm 
and pulled vertically upward, it should require 
not less than 5 ounces to raise tape-retaining 
arm approximately 1 inch from its leather stop. 

c. ADJUSTMENT. Adjust by bending springs 
not meeting requirements. 
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Figure 124. Contact-spring requirements for make operation 
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Figure 125. Line and selector circuit-closing jack contact-spring requirements. 


201. Contact-Spring Adjustment for Break 
Operation (Control Relay) (fig. 123) 


a. PREPARATION. None required. 

b. REQUIREMENTS. (1) There should be a 
gap of 0.005-inch to 0.015-inch between the out- 
side contact and the middle contact when the 
relay plunger is held operated. 

(2) There should be a gap of 0.025-inch to 
0.030-inch between the inside contact and the 
middle contact when the relay plunger is held 
operated. 

(3) When the relay plunger is in the un- 
operated position, hook an 8-ounce scale over 
the middle contact spring at the side of the 
contact and pull horizontally at right angles 
to the contact spring. A pull of 5 to 6 ounces 
is required to cause the middle contact to break 
contact with the inside contact. 

c. ADJUSTMENTS. (1) Bend the outside 
contact spring. 

(2) Bend the inside contact spring. 

(3) Bend the middle contact spring and re- 
check requirement number (2). 
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202. Contact-Spring Adjustment for Make 
Operation (Control Relay) (fig. 124) 


a. PREPARATION. None required. 

b. REQUIREMENTS. (1) With the relay 
plunger held operated, hook a 32-ounce scale 
over the end of the outside contact spring 
and pull horizontally at right angles to the 
spring; a pull of 12 to 16 ounces should cause 
the outside contact to just break contact with 
the middle contact. 

(2) With the relay plunger held operated, 
there should be a gap of from 0.030-inch to 
0.040-inch between the contact surfaces of the 
inside and middle contacts. 

(3) With the relay plunger unoperated, hook 
an 8-ounce scale over the middle contact spring 
at the side of the contact and pull horizontally 
at right angles to the contact spring. It should 
require 114 to 2 ounces to cause the middle con- 
tact to break contact with the inside contact. 

c. ADJUSTMENTS. (1) Bend the outside con- 
tact spring. 

(2) Bend the inside contact spring. 


(3) Bend the middle contact spring and re- 
check requirement number (2). 


203. Line and Selector Circuit-Closing Jack 
Cantact-Spring Adjustments (fig. 125) 

a. PREPARATION. None required. 

b. REQUIREMENTS. (1) When the jack 
plunger is held flush with the relay connection- 
block mounting plate, there should be a gap of 
from 0.010-inch to 0.015-inch between the con- 
tact points of No. 3 and No. 4 contact springs. 

(2) When the jack plunger is held flush with 
the relay connection-block mounting plate, there 
should be a gap of from 0.020-inch to 0.025- 
inch between the contact points of No. 1 and 
No. 2 contact springs. 

(3) When an 8-ounce scale is hooked to 
contact springs No. 1 or No. 4 at right angles 
to the springs, it should require a pull of from 
5 to 7 ounces to separate the contact points of 
contact springs of No. 1 and No. 2 or of con- 
tact springs No. 3 and No. 4, respectively. 

c. ADJUSTMENTS. (1) Bend No. 3 contact 
spring. 

(2) Bend No. 2 contact spring. 


(3) Bend No. 1 and No. 4 contact springs. 


204. Contact-Spring Position Adjustment 
(Tape Feed-Out Relay) (fig. 126) 


a. PREPARATION. None required. 


b. REQUIREMENTS. (1) The width of the 
contacting surface of each contact spring 
should be wholly within the length of the con- 
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tacting surface of its mating contact spring. 
The maximum misalinement should not be over 
one-third of the width of the contacting sur- 
face. 


(2) The hinge pins should not bind in the 
holes of the hinge bracket. 


(3) The spring tangs should rest on the 
spool head so that the free end of the tang 
extends back of the front face of the spool 
head. 


(4) The width of the spring tang should lie 
entirely within the projection of the top and 
bottom edges of the slots in the spool head, but 
the tang should not rub on the spool head when 
moved in the direction of travel of the spring 
from its normal position of rest on the spool 
head. 

(5) With the spring tensions of contact 
springs X and No. 5 approximately equal, both 
legs of the armature should bear against the 
hinged bracket when the armature is in either 
the operated or the unoperated position. 


c. ADJUSTMENTS. Slightly loosen the con- 
tact-spring mounting screws and position the 
springs and hinged brackets. 
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Figure: 126. Contact-spring position requirements. 
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Figure 127. Adjusting-stud clearance requirements. 
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205. Adijusting-Stud Clearance Adjustment 
(Tape Feed-Out Relay} (fig. 127} 


a. PREPARATION. None required. 


b. REQUIREMENTS. There should be some 
clearance between the armature and the adjust- 
ing stud over the entire armature travel. 


c. ADJUSTMENT. Bend the stud with a pair 
of long-nose pliers to obtain this clearance. 


206. Adijusting-Nut Tightness Adjustment 
(Tape Feed-Out Relay) (fig. 127) 
a. PREPARATION. None required. 


b. REQUIREMENTS. The adjusting nut should 
be sufficiently tight on the stud to prevent its 
being readily turned with the thumb and fore- 
finger. 


c. ADJUSTMENT. Back off the adjusting nut 
from the adjusting stud until its slotted portion 
is free of the stud, then force the slotted parts 
of the nut closer together, using a pair of long- 
nose pliers. 


207. Armature-Travel Adjustment (Tape 
Feed-Out Relay) (fig. 127) 


a. PREPARATION. None required. 


b. REQUIREMENTS. There should be from 
0.045-inch to 0.050-inch clearance between the 
armature stop pins and the core. 


c. ADJUSTMENT. Position by means of the 
adjustment nut. 


208. Contact-Spring Tension Adjustment 
(Tape Feed-Out Relay) (fig. 128) 
qa. PREPARATION. None required. 


b. REQUIREMENTS. (1) Contact springs X 
and No. 5 should be tensioned toward the arma- 
ture so that the armature will be held against 
the adjusting nut by a pressure of 20 to 45 
grams when a gram scale is applied to the back 
of the armature, at a point approximately mid- 
way between the points where the stop pins are 
located, and pushed against the tension of the 
contact springs. 

(2) Contact springs Nos. 1, 3, and 4 should 
be tensioned toward the armature so that it 
requires a pressure of from 30 to 50 grams 
to start the tang of each spring moving away 
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Figure 128, Contact-spring tension requirements. 


from the side of the slot next to the armature 
when the armature is held in the operated posi- 
tion, and a gram scale is applied to contact 
springs Nos. 1, 3, and 4. 

(3) Contact spring No. 2 should be tensioned 
toward the armature so that it requires a pres- 
sure of from 20 to 40 grams to cause it to 
break contact with No. 3 contact. 

c. ADJUSTMENTS. (1) Bend contact springs 
X and No. 5. 

(2) Bend contact springs Nos. 1, 3, and 4. 

(3) Bend contact spring No. 2. 


209. Stud Gap Adjustment (fig. 128) 

a. PREPARATION. None required. 

b. REQUIREMENTS. With the armature un- 
operated there should be at least a 0.006-inch 
clearance between the end of the stud and the 


No. 2 contact spring. 
c. ADJUSTMENT. Bend the tang of No. 3 con- 
tact spring and recheck its spring pressure. 


210. Contact Sequence Adjustments (Tape 
Feed-Out Relay) 


a. PREPARATION. None required. 

b. REQUIREMENTS. On the break-make con- 
tacts of the spring combinations, the normally 
closed contacts should break before the nor- 
mally open contacts make. 

c. ADJUSTMENTS. Gage by eye. Modify the 
spring tensions, stud gaps, and contact adjust- 
ments as required. 


211. Contact Adjustments (Tape Feed-Out 
Relay) (fig. 128) 
ad. PREPARATION. None required. 
b. REQUIREMENTS. (1) With the armature 
in the unoperated position, both contacts of 


the forked spring No. 2 should make with the 
contacts of spring No. 3. 

(2) The make contacts of the No. 2 and No. 
5 contact springs should make contact with 
their mating contacts on the No. 1 and No. 4 
contact springs approximately simultaneously. 
The break contacts of the No. 2 contact springs 
should separate from their mating contacts on 
the No. 3 spring approximately simultaneously. 

(3) Contact springs No. 2 and No. 5 should 
meet the following requirements: 

(a) When the relay is electrically energized 
(with approximately 0.030 ampere of current) 
against a 0.016-inch gage inserted between the 
armature and the core, none of the make con- 
tacts on either the No. 2 or No. 5 contact 
springs should make contact with a mating 
contact on the associated No. 1 and No. 4 con- 
tact springs. 

(b) When the relay is electrically energized 
(with approximately 0.030 ampere of current) 
against a 0.009-inch gage inserted between the 
armature and core; at least one of the make 
contacts on each of the No. 2 and No. 5 con- 
tact springs should make contact with its mat- 
ing contact on the associated No. 1 and No. 4 
contact springs. 

(c) When the relay is electrically energized 
(with approximately 0.030 ampere of current) 
against a 0.005-inch gage inserted between the 
armature and the core, both break contacts 
on the No. 2 contact spring should be separ- 
ated from their mating contacts on the as- 
sociated No. 3 break contact spring. 

c. ADJUSTMENTS, (1) Bend the contacts of 
spring No. 2. 

(3) Bend contacts of springs No. 2 and No. 5. 
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(3) Bend the tangs on each of the No. 1 
and No. 4 contact springs, then recheck their 
pressure. 


212. Lock-Bar Eccentric Bushing Adjustment 
a. PREPARATION. Remove the reperforator 


unit from the keyboard base. 

b. REQUIREMENTS. With the keylevers rest- 
ing against the leather upstop and the lock bar 
in its extreme left-hand position, the keylevers 
should be blocked by the projections on the 
lock bar and there should be at least a 0.010- 
inch clearance between the bottom of the key- 
levers and the top of the projections. 

c. ADJUSTMENT. Position the eccentric bush- 
ings on which the lock bar mounts. 


213. Space-Repeat Rod Adjustment 
(fig. 109) 

a. PREPARATION. Remove the reperforator 
unit from the keyboard base. 

b. REQUIREMENTS. There should be a 0.010- 
inch to 0.020-inch clearance between the clutch 
throw-out lever and the high part of the throw- 
out cam, when the space bar is held depressed 
by applying pressure at approximately the 
center of the space bar until the bar rests 
lightly against it downstops. 

c. ADJUSTMENT. Position the adjusting nuts 
on the space-repeat rod. 


214. Space-Repeat Rod Spring Tension 
Adjustment (fig. 109) 
a. PREPARATION. None required. 
b. REQUIREMENTS. Hold the repeat yoke un- 
operated. Hook an 8-ounce scale over the space 
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Figure 129. Governor shell requirements. 
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repeat rod just below the spring and pull hori- 
zontally toward the front of the keyboard. It 
should require 34 to 134 ounces to start the 
rod moving. 

c. ADJUSTMENT. If this requirement is not 
met, replace with a new spring. 


215. Governor Shell Adjustment (fig. 129) 


a. PREPARATION. Remove the governor-ad- 
justing bracket and governor cover. Remove the 
speed-adjusting spring. 

b. REQUIREMENTS. (1) The governor con- 
tact points should meet squarely and there 
should be at least 0.010-inch clearance between 
the governor spring bracket and the rim of the 
governor shell. 


(2) There should be a gap of 0.015-inch to 
0.040-inch between the governor contacts. 
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Figure 130. Inner and outer disk contact-spring 
requirements. 
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c. ADJUSTMENTS. (1) Position the governor 
spring bracket by means of its mounting 
screws. If necessary, reposition the fixed-con- 
tact bracket to facilitate squaring up the con- 
tacts. 

(2) Bend the governor contact spring, and 
replace the speed-adjusting spring. 


216. Speed-Adjusting Wheel Friction- 
Washer Spring Pressure Adjustment 
(fig. 129) 

a. PREPARATION. Remove the governor ad- 
justing bracket and governor cover. 

b. REQUIREMENTS. Rotate the speed-adjust- 
ing wheel to a point where the governor con- 
tact pressure is 13 to 14 ounces, as indicated 
by hooking a 32-ounce scale over the contact 
spring next to the contact point and pulling 
parallel to the speed-adjusting spring. Then 
insert a bank pin radially in the leather rim of 
the speed-adjusting wheel, and hook a 32-ounce 
scale over the pin and pull at a tangent to the 
periphery of the adjusting wheel. It should re- 
quire 16 to 20 ounces to start the wheel moving. 

c. ADJUSTMENT. To adjust the friction, re- 
move -the friction washer and bend the large 
projections. 


217. Inner and Outer Disk Contact-Spring 
Adjustments (fig. 130) 


a. PREPARATION. Remove the governor cover, 
target, and brush spring plate. 

b. REQUIREMENTS. (1) The distance from 
the inside surface of the governor cover to the 
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Figure 131. Governor-brush spring-plate bracket requirements 
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Figure 132. Governor-brush spring pressure requirements, 


highest point on the contact springs should be 
from 25/32-inch to 27/32-inch. 


(2) Place a D socket wrench over the nut, 
located in the center of the governor cover, 
that is used to hold the contact springs in 
place. With a 6-inch scale, measure the radial 
distance from the vertical surface of the wrench 
to the point where the scale touches the curved 
surface of the inner disk contact spring. This 
distance should be 17/32 to 19/32-inch. 


(3) In a similar manner, measure the dis- 
tance from the wrench to the point of contact 
on the outer disk contact spring. This distance 
should be from 7/16 to 14-inch. 


c. ADJUSTMENT. Adjust by bending the con- 
tact springs. Replace the governor cover, target, 
and brush spring plate. 


218. Governor-Brush Spring-Plate Bracket 
Adjustment 

a. PREPARATION. None required. 

b. REQUIREMENTS. (1)°A line through the 
center of the outer disk should also pass 
through the centers of both contact brushes. 
(See fig. 131.) 

(2) The surface of the brush spring-plate 
bracket, on which the brush spring plate is 
mounted, should be in alinement with the outer 
surface of that part of the governor cover on 
which the target is mounted. (See fig. 132.) 

(3) The brush spring-plate bracket should be 
parallel to the edge of the motor-base plate. 


c. ADJUSTMENTS. Adjust the brush spring- 
plate bracket by utilizing its mounting slots. 
* 


219. Governor-Brush Spring Pressure 
Adjustment (fig. 132) 


a. PREPARATION. Remove the governor ad- 
justing bracket. 

b. REQUIREMENTS. (1) Inner disk brush 
spring. Hook an 8-ounce scale over the inner 
spring just in front of the carbon contact 
brush. Pulling horizontally away from the mo- 
tor, it should require 414 to 51% ounces to start 
the brush moving away from the disk. 

(2) Outer disk brush spring. Apply an 8- 
ounce push scale against the outer brush spring, 
just in front of the carbon contact brush. Push- 
ing horizontally toward the motor, it should 
require 414 to 514 ounces to start the brush 
moving away from the disk. 

c. ADJUSTMENT. Remove and bend the brush 
spring. When the springs are replaced and the 
pressure obtained, take care that the contact 
brushes lie flat against their respective disks, 
and that the outer edges of the brushes are 
either flush with, or not more than 3/64-inch 
inside, the outer edges of the disks. Replace the 
governor adjusting bracket. 


220. Governor Adjusting Bracket Adjustment 
(fig. 1-32) 
a. PREPARATION. None required. 
b. REQUIREMENTS. The adjusting surface of 
the governor adjusting bracket should clear 
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the speed-adjusting wheel by 0.020-inch to 
0.060-inch. 

c. ADJUSTMENT. Clearance is gained by 
bending the governor adjusting bracket. 


221. Governor Shim Adjustments (fig. 132) 

a. PREPARATION. None required. 

b. REQUIREMENTS. There should be at least 
a 0.006-inch clearance between the adjusting- 
lever wearing strip and the adjusting wheel 
when the adjusting wheel is opposite the wear- 
ing strip and the play of the armature is taken 
up in a direction to make this clearance a mini- 
mum by overcoming the armature end thrust 
spring. 

c. ADJUSTMENT. Install shims on the arma- 
ture shaft between the governor hub and the 
end frame casting. 


222. Main-Shaft Clutch Spring Tension 
* Adjustment (fig. 133) 


a. PREPARATION. Remove reperforator unit 
from the base and place in position on its back. 


b. REQUIREMENTS. With the teeth of the 
driven clutch member resting against the teeth 
of the driving member but not engaged, hook 
a 32-ounce scale over the throw-out cam on 
the driven clutch member and pull as nearly 
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Figure 133. Main-shaft clutch spring tension 
requirements. 
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Figure 134. Selector separator plate requirements. 
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in line with the shaft as possible. It should 
require 24 to 30 ounces to separate the clutch 
teeth. 


c. ADJUSTMENT. If the requirement is not 
met, replace with a new spring. 


223. Selector Separator Plate Adjustment 
(fig. 134) 


a. PREPARATION. None required. 


b. REQUIREMENTS. The leaf springs should 
exert a light pressure against the swords. This 
requirement should be checked only if the se- 
lector is dismantled for repair. 

c. ADJUSTMENT, Bend the leaf springs at the 
narrow portions so that the ends of the springs 
are 0.045-inch to 0.055-inch below the under 
surface of the straight portions. Be very care- 
ful in removing and replacing the selector 
lever springs to guard against distorting them. 
The subsequent selector adjustments will be 
facilitated if the swords and selector levers are 
replaced in the identical location they formerly 
occupied. 


224. Main-Shaft Adjustment (fig. 135) 
a. PREPARATION. None required. 


b. REQUIREMENTS. Rotate the selector-cam 
sleeve at least one complete revolution. The 
cams on the selector-cam sleeve should line up 
with their associated selector levers. 

c. ADJUSTMENT. Loosen the four screws that 
hold the main-shaft bearing brackets. Set the 
position of the main shaft so that the require- 
ment is met. Retighten the screws. 


225. Main-Shaft Clutch Throw-Out Lever 
Adjustment (fig. 135) 


a. PREPARATION. None required. 


b. REQUIREMENTS. The clutch throw-onpt 
lever should be free on its bearings with no 
perceptible end play and there should be from 
0.010-inch to 0.020-inch clearance between the 
ends of the clutch teeth when the members are 
fully disengaged. 

c. ADJUSTMENT. Position the clutch throw- 
out lever upper pivot screw and adjust the 
lower pivot screw so that the clutch throw-out 
lever is free with no perceptible end play when 
the pivot-screw locknuts are tightened. 
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Figure 135. Main-shaft requirements. 


226. Main-Shaft Clutch Throw-Out Lever 
Spring Tension Adjustment (fig. 135) 


a. PREPARATION. None required. 

b. REQUIREMENTS. Rotate shaft until clutch 
throw-out lever rests against the lower surface 
of the driven clutch member. Hook an 8-ounce 
scale over the clutch throw-out lever at the 
spring hole and pull horizontally at right angles 
to the clutch throw-out lever. It should require 
21% to 4 ounces to start the lever moving. 

c. ADJUSTMENT. If requirement is not met, 
replace with a new spring. 


227. Motor Position Adjustment 


a. PREPARATION. None required. 

b. REQUIREMENT. There should be a barely 
perceptible amount of backlash between the 
motor pinion and the highest point on the main- 
shaft gear. Check this backlash throughout a 
complete revolution of the main shaft. 

c. ADJUSTMENT. Position the motor by 
means of the motor mounting screws. 


228. Selector-Armature Bracket Link Friction 
Adjustment 


a. PREPARATION. Remove the selector-arma- 
ture link screw. 

b. REQUIREMENTS. With an §8-ounce scale 
hooked in the link screw hole and pulled at 
right angles to the link, it should require a 
tension of not over 8 ounces to start the link 
moving. 

c. ADJUSTMENT. Remove the link and adjust 
the slotted end to obtain this friction. Replace 
the link and screw. 


229. Selector-Lever Spring Tension 
Adjustment (Pulling Magnet) (fig. 136) 


a. PREPARATION. None required. 


b. REQUIREMENTS. Rotate the shaft until all 
the code bars are in the mark position and the 
main bail is in its highest position. Move the 
swords manually to the spacing position. Hook 
a 32-ounce scale over the end of each selector 
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Figure 136. Selector-armature bracket link friction 
requirements. 


lever at the selector-cam sleeve and pull radially 
to the main shaft. It should require 6 to 10 
ounces to start each selector lever moving. 

c. ADJUSTMENT. If this requirement is not 
met, replace with a new spring. 


230. Selector-Armature Adjustment (fig. 137) 


a. PREPARATION. None required. 

b. REQUIREMENTS. The armature should be 
free on its pivot screws, with barely perceptible 
end play. There should be some clearance, but 
not more than 0.008-inch, between the lower 
surface of the armature locking wedge and the 
No. 1 sword, under the following conditions: 

(1) No. 1 selector lever resting on the peak 
of its cam. 

(2) No. 1 sword held against the upper 
separator plate without bending the latter. 

(3) Armature end play taken up in a direc- 
tion to reduce the specified clearance to a mini- 
mum. 
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¢, ADJUSTMENTS. If there is no clearance 
between the armature locking wedge and the 
No. 1 sword, loosen the locknut on the upper 
pivot screw and adjust to obtain clearance, 
noting that a quarter-turn of the screw is 
equivalent to approximately 0.006-inch. Remove 
the armature bracket and adjust the lower pivot 
screw to obtain the proper armature end play. 
Replace the armature bracket. If there is more 
than 0.008-inch clearance, remove the armature 
bracket and adjust the lower pivot screw. Re- 
place the bracket and adjust the armature end 
play by means of the upper pivot screw. 


231. Selector-Armature Bracket Link 
Adjustment (figs. 138 and 139) 


a. PREPARATION. Unhook the locking-lever 
spring, loosen the magnet-bracket mounting 
screws, and move the bracket to its rearmost 
position. Loosen the armature-bracket mount- 
ing screw, the link screw, and back off the 
armature stops. Move the armature-bracket 
eccentric out of the way so that it will not 
interfere with the adjustment. 

b. REQUIREMENTS. Rotate the main shaft 
until the No. 1 sclector lever rests on the peak 
of its cam. The position of the armature 
bracket should be such that a line through the 
center of the No. 1 sword extends approxi- 
mately through the centers of the armature 
pivot screws when the swords are held mid- 
way between the stop posts by means of the 
72581 gage pins. 

c. ADJUSTMENT. Hold the swords in a posi- 
tion midway between the two stop posts by 
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Figure 137. Selector-armature requirements. 


means of the 72581 gage pins inserted between 
the stop posts and the swords. Be sure that 
both the armature extension arms are between 
the sword arms. With the swords held in this 
position, place the 73370 locating gage over the 
end of the No. 1 sword so that the two legs of 
the gage are against the ends of the sword arms. 
Move the bracket to a position where both 
armature extension arms are against the flat 
surface between the legs of the gage. Hold the 
bracket in this position and tighten the link 
screw only. Remove the locating gage and the 
two Page pins. 


232. Selector-Armature Bracket Adjustment 


a. PREPARATION. Same as for paragraph 231 
except for those parts pertaining to the link 
screw. 

b.. REQUIREMENTS. The position of the arma- 
ture bracket should be such as to provide some 
clearance, but not more than 0.040-inch, be- 
tween each sword and either stop post under the 
following conditions: Rotate the main shaft 
until the No. 1 selector lever is resting on the 
peak of its cam. With the armature in its un- 
operated (spacing) position, move the spacing 
arm of the No. 1 sword against the armature 
extension. Place a 0.40-inch gage against the 
spacing stop post and move the armature slowly 
toward the marking position. The blade of the 
sword should strike the 0.040-inch gage before 
the armature leaves the spacing arm of the 
sword. Under these conditions the armature 
will move the sword to within not more than 
0.040-inch of the stop post. Remove the 0.040- 
inch gage and repeat the above procedure. The 
armature should leave the spacing arm of the 
sword before the blade of the sword strikes 
the spacing stop post. Under these conditions 
there will be some clearance between the sword 
and the stop post. Unhook the armature spring 
at its adjusting screw, and with the armature 
in its operated (marking) position, move the 
marking arm of the No. 1 sword against the 
armature extension. Then rotate the armature 
slowly toward the spacing position until the 
armature just leaves the marking arm of the 
No. 1 sword. Check the clearance between the 
No. 1 sword and the marking stop post in the 
same manner as described in the foregoing. 
With each selector lever on the peak of its 
cam, each associated sword should be tried for 
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Figure 138, Selector-armature bracket link 


the foregoing requirement of some clearance, 
but not more than 0.040-inch, between each 
sword and the stop posts. 

c. ADJUSTMENT. 

(1) Tighten the armature-bracket mounting 
screws just enough so that the bracket may be 
moved by tapping it lightly. By rotating the 
bracket on its pivot, the clearance between the 
sword and the stop posts may be regulated. If 
this clearance is more than 0.040-inch, move 
the bracket in a direction to bring the armature 
toward the sword. If there is no clearance, 
move the bracket in the opposite direction to 
bring the armature away from the sword. 

(2) If the clearance between the sword and 
one stop post is close to zero and the clearance 
between the sword and the other stop post is 
more than 0.040-inch, it will be necessary to 
refine the selector-armature bracket link ad- 
justment (par. 231) as follows: Loosen the 
armature-bracket mounting screws and the 
armature link screw and move the armature 
bracket to the right or left so that the rear 
end of the link will move in the direction cor- 
responding to the post at which a greater clear- 
ance is desired; that is, if the clearance be- 
tween the sword and the right stop post is less 
than that between the sword and the left stop 
post, move the bracket to the right. Tighten 
the link screw and proceed to adjust the arma- 
ture bracket according to the preceding para- 
graph. After the bracket is set and both screws 
are tightened, move the bracket eccentric 
against the bracket and tighten the screw. The 
eccentric and link will, thereafter, determine 


the position of the bracket. The bracket may 


be removed by simply removing the two bracket 
mounting screws. In replacing, hold the bracket 
against the eccentric stop while tightening the 
two bracket mounting screws. 
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Figure 139. Selector-armature bracket requirements. 


233. Armature Stop Adjustment (fig. 140) 


a. PREPARATION. See paragraph 231. 

b. REQUIREMENTS. The No. 1 sword arms 
(right and left) should clear the associated 
arms of the armature extensions by 0.040-inch 
to 0.042-inch when the front edge of the op- 
' posite sword arm is against its armature exten- 
sion arm and the No. 1 selector lever is on the 
high part of its cam. 

c. ADJUSTMENT. To adjust the clearance of 
the right arm, reposition the unoperated stop 
screw with the armature in its unoperated po- 
sition. To adjust the clearance of the left arm, 
reposition the operated stop nut with the arma- 
ture in its operated position. If either clearance 
is changed, recheck clearance of the other arm. 

Caution: BE SURE THAT THE STOP NUT 
IS TIGHT ON ITS SCREW. PINCH THE 
HUB IF THE NUT IS LOOSE. 


234. Armature Locking-Wedge Adjustment 
(Pulling Magnet Selector) (fig. 141) 

a. PREPARATION. None required. 

b. REQUIREMENTS. Move the locking lever 
to the high part of its locking cam. There 
should be a 0.008-inch to 0.012-inch clearance 
between the point of the armature locking 
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wedge and the point of the locking lever when 
the two points are in line and the locking lever 
is on the high part of the locking cam. 

c. ADJUSTMENT. Position the locking wedge 
forward or backward in its slot in the arma- 
ture extension by means of the locking wedge 
locknut. 


235. Armature Locking-Lever Spring Tension 
Adjustment (Pulling Magnet Selector) 
(fig. 141) 

a. PREPARATION. Move the locking lever to 
the high part of its cam. Hook a 32-ounce scale 
in the spring hole of the locking lever and pull 
in line with the spring. | 

b. REQUIREMENTS. It should require 10 to 
14 ounces to start the lever moving. 

c. ADJUSTMENT. If this requirement is not 
met, replace with a new spring. 


236. Stop-Lever Eccentric Stud Adjustment 
(Pulling Magnet Selector) (fig. 142) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. The stop lever on the 
range-finder assembly should overtravel the 


latching surface of the trip latch by from 0.004- 
inch to 0.006-inch. 

c. ADJUSTMENT. Adjust the stop-lever ec- 
centric stud to obtain this overtravel, making 
certain that the tightening of the eccentric stud 
nut does not disturb the adjustment. Replace 
the range-finder assembly. (See note in par. 
238.) 


237. Stop-Lever Spring Tension Adjustment 
(Pulling Magnet Selector) (fig. 143) 


«. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. Hook an 8-ounce scale at 
the end of the stop lever on the range-finder 
assembly while holding the trip-latch plunger 
operated. It should require 34 to 114 ounces 
to start the lever moving. Make certain that 
the stop-lever eccentric stud has been adjusted 
before checking this requirement. 

c. ADJUSTMENTS. If this requirement is not 
met, replace with a new spring. Replace the 
range-finder assembly. (See note in par. 238.) 
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Figure 140. Armature stop requirements, 
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Figure 141. Armature locking-wedge requirements. 
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Figure 142. Stop-lever eccentric stud requirements. 


238. Trip-Latch Spring Compression 
Adjustment (Pulling Magnet Selector) 
(fig. 142) 


a. PREPARATION. Remove the range-finder 
assembly. 


b. REQUIREMENTS. When measuring this re- 
quirement, hold the range-firder assembly in 
a horizontal position. Hold an 8-ounce scale in 
a vertical position and apply to the step of the 
trip latch. It should require from 1 to 114 ounces 


when pushing upwards to start the trip latch 
moving. 

c. ADJUSTMENTS. If this requirement is not 
met, replace with a new spring. REPLACE 
THE RANGE-FINDER ASSEMBLY TAKING 
CARE THAT THE TAPE FEED-OUT 
LEVER FITS UNDER THE LEFT END OF 
THE TRIP-LATCH PLUNGER. AVOID JAM- 
MING THE -TRIP-LATCH PLUNGER 
AGAINST THE ARMATURE TRIP-OFF EC- 
CENTRIC SCREW WHEN REMOUNTING. 
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Figure 143. Stop-lever spring tension requirements. 


239. Tape Feed-Out Lever Adjustment 

a. PREPARATION. None required. 

b. REQUIREMENTS. The tape feed-out lever 
should be free to rotate with a minimum 
amount of end play. 

c. ADJUSTMENT. Position the tape feed-out 
lever adjusting collar by means of its setscrew. 
This collar is located immediately under the 
tape feed-out lever. 


240. Armature Trip-Off Eccentric-Screw 
Adjustment (fig. 144) 

a. PREPARATION. None required. 

b. REQUIREMENTS. There should be some 
clearance, but not more than 0.002-inch, be- 
tween the stop lever and the trip latch when 
the armature is in the unoperated position and 
the main shaft is rotated until the stopping 
edge of the stop is directly below the latching 
surface of the trip latch. 

c. ADJUSTMENT. Adjust by means of the 
armature trip-off eccentric screw. 

Note. When the stop lever is against its eccentric 
stud and the armature is attracted, the trip-latch 
plunger should have at least 0.002-inch end play; if the 
plunger does not have end play under these conditions, 
it may be taken as an indication that the trip-off screw 
or the selector-magnet bracket is not properly adjusted. 


241. Selector-Magnet Coil Adjustment 

a. PREPARATION. None required. 

b. REQUIREMENTS. The top edge of the core 
of the upper magnet coil should aline within 
1/64 inch with the top edge of the armature. 

c. ADJUSTMENT. Adjust by means of the 
magnet coil mounting screws. 


242. Selector-Magnet Bracket Adjustment 
(Pulling) (fig. 139) 
a. PREPARATION. None required. 
b. REQUIREMENTS. There should be from 
0.002-inch to 0.007-inch clearance between each 
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magnet core and the armature antifreeze strip 
when the magnet coils are energized with ap- 
proximately 0.060 ampere of current and the 
armature is against the operated stop nut 
(marking stop). (This clearance should be 
0.003 inch to 0.010-inch when a chromium- 
plated armature is used.) The sides of the cores 
should aline with the edge of the armature and 
the end of the cores should be parallel to the 
face of the armature. THIS CLEARANCE 
SHOULD BE 0.008-INCH TO 0.010-INCH 
WHEN A CHROMIUM-PLATED ARMA- 
TURE IS USED. 


c. ADJUSTMENT. Adjust by means of the 
bracket mounting screws. 


243. Armature Pivot-Screw Adjustment 
(fig. 145) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. Unhook the armature 
spring and the selector-arm spring. The arma- 
ture should be free on its pivots, with barely 
perceptible end play. 

c. ADJUSTMENT. Adjust by means of the 
upper pivot screw. 


244. Selector-Magnet Adjustment (fig. 146) 


a. PREPARATION. Remove the range-finder 
assembly and the selector-magnet bracket. 

b. REQUIREMENTS. The armature, when in 
its operated position, should touch both magnet 
cores at approximately the centers of their pole 
faces, and the cores should be centrally located 
with respect to the armature as gaged by eye 
when holding a light background behind the 
magnet and armature assembly. 

c. ADJUSTMENT. Remove the selector magnet 
bracket from the reperforator unit and reposi- 
tion the magnet core assembly by means of its 
mounting screws while holding the assembly 
so that the cores are vertical and the armature, 
by its own weight, rests against the pole faces. 
Replace the range-finder assembly and the se- 
lector-magnet bracket. 

Note. When the cores are in proper adjustment it 
should require at least 3% pounds applied at right 
angles to the armature edge mid-way between the 
cores to separate the armature from the cores when 


a current of 0.020 ampere is flowing through the magnet 
coils (coils in series shunted by 5,000 ohms resistance). 


245. Selector-Arm Pivot-Screw Adjustment 
(figs. 147 and 148) 


a. PREPARATION. Remove the range-finder 
assembly. Unhook the armature spring, the 
selector-arm spring, and the selector-arm stop 
detent spring. 


b. REQUIREMENTS. The selector arm should 
be free on its pivots with barely perceptible 
end play, and the locking lever should over- 
travel the top and bottom edges of the locking 
wedge. There should also be a minimum clear- 
ance of 0.008 inch between the selector arm and 
the armature, and a minimum clearance of 
0.010 inch between the selector arm and the 
selector-arm stop detent when the play in the 
detent is taken up in a direction to make this 
clearance a minimum. 


c. ADJUSTMENTS. The end play may be ad- 
justed by means of the upper pivot screw. If 


SOME CLEARANCE, SEY 
NOT MORE THAN .002 


TRIP LATCH 


STOP LEVER 


the minimum clearance requirements are not 
met, remove the selector-magnet bracket and 
the selector-arm bracket and aa. ust both pivot 
screws of the selector arm. Replace the selector- 
magnet bracket and the selector-arm bracket. 
Test and replace the armature spring, the se- 
lector-arm spring, and the selector-arm stop 
detent spring. 


246. Selector-Arm Bracket Adjustment 
(fig. 148) 

a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. The position of the selec- 
tor-arm bracket should be such as to provide 
some clearance, but not more than 0.040 inch, 
between each sword and either stop post, under 
the following conditions: Remove the locking- 
lever spring, the armature spring, and the se- 
lector-arm spring. Rotate the main shaft until 
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Figure 144. Armature trip-off eccentric-screw requirements. 
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Figure 145. Armature pivot-screw requirements, 
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Figure 146. Selector-magnet requirements. 
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Figure 147. Selector-arm pivot-screw requirements, 
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Figure 148. Selector-arm bracket requirements. 


the No. 1 selector lever is resting on the peak 
of its cam. With the selector arm in its unop- 
erated (spacing) position, move the spacing 
arm of the No. 1 sword against the selector- 
arm extension. Then rotate the selector arm 
slowly toward the marking position until the 
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selector arm just leaves the spacing arm of the 
No. 1 sword. There should be some clearance, 
but not more than 0.040 inch, between the No. 
1 sword and the spacing stop post. Unhook the 
armature spring at the spring arm and, with 
the selector arm in its operated (marking) po- 


sition, move the marking arm of the No. lL 
sword against the selector-arm extension. Then 
rotate the selector arm slowly toward the spac- 
ing position until the selector arm just leaves 
the marking arm of the No. 1 sword. There 
should be some clearance, but not more than 
0.040 inch, between the No. 1 sword and the 
marking stop post. With each selector lever 
on the peak of its cam, each associated sword 
should be tried for the foregoing requirement 
of some clearance, but not more than 0.040 
inch. 


c. ADJUSTMENT. Leosen the selector-arm 
bracket mounting screws just enough to make 
the bracket frictiontight. Then, to equalize the 
clearance between the swords and the stop 
posts, loosen the centralizing eccentric-screw 
locknut and turn the eccentric screw clockwise 
to provide more clearance on the spacing side 
or counterclockwise to provide more clearance 
on the marking side. BE SURE THAT THE 
SELECTOR ARM STOP DETENT DOES NOT 
INTERFERE WITH THE ADJUSTMENT. 
The centralizing eccentric screw should always 
be located so that its indicating line is adjacent 
to the marked scale that has been provided on 
the bracket to aid in gaging the amount the 
screw must be turned. Tighten the locknut when 
the selector-arm has been centralized. To ob- 
tain the requirement of some clearance, but 
not more than 0.040 inch, between the swords 
and the stop posts, insert the 90783 adjusting 
wrench in one of the two holes. provided and 
turn the wrench to move the bracket closer to 
or farther from the swords, as required; then 
tighten the selector-arm bracket mounting 
screws. Replace the locking-lever spring, selec- 
tor-arm spring, and armature spring. 


247. Locking-Wedge Adjustment (Holding 
Magnet Selector} (fig. 149) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. With the locking lever 
on a high part of its cam, the right end of the 
locking wedge should clear the locking lever 
by from 0.006 inch to 0.010 inch when the end 
of the wedge is held in line with the locking 
lever. 

c. ADJUSTMENT. Loosen the locking-wedge 
mounting screw and position the locking wedge 
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in its guide; then tighten the mounting screw. 
Remount the range-finder assembly. 


248. Locking-Lever Spring Tension 
Adjustment (Holding Magnet Selector} 
(fig. 149) 


a. PREPARATION. Remove the range-finder 
assembly. 


b. REQUIREMENTS. Hook an 8-ounce scale on 
the end of the locking lever at the spring hele 
and pull in line with the spring. With the lock- 
ing lever on the high part of its cam, it should 
require from 4 to 514 ounces to start the lever 
moving away from the cam. 

c. ADJUSTMENT. If this requirement is not 
met, replace with a new spring. 


249. Selector-Arm Stop-Detent Adjustment 
(fig. 147) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. With the locking lever on 
the low part of its cam, there should be an equal 
amount of clearance, within 0.003 inch, between 
the sides of the locking wedge and the locking 
lever when the selector arm is in the marking 
or spacing position. 

c. ADJUSTMENT. Loosen the screw that 
mounts the selector-arm stop-detent eccentric 
post just enough to make the post frictiontight, 
position the stop detent by turning the post, 
then tighten the post mounting screw. WHEN 
CHECKING THE MARKING POSITION, BE 
SURE THAT THE SELECTOR-ARM OPER- 
ATING SCREW DOES NOT INTERFERE 
WITH THE MOVEMENT OF THE SELEC- 
TOR ARM. Replace the range-finder assembly. 


250. Selector-Arm Stop Detent Spring 
Tension Adjustment (fig. 147) 


ad. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. Unhook the stop-dentent 
spring from the locking-lever guide. Hook an 
8-ounce scale in the spring eye, and pull in line 
with the spring. It should require 4 to 5 ounces 
to pull the spring to its position length. 

c. ADJUSTMENT. If this requirement is not 
met, replace with a new spring. 
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25l. 


Selector-Lever Spring Tension 
Adjustment (Holding Magnet) (fig. 149) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. With the code bars in 
the marking position and the main bail in its 
highest position, move the swords manually to 
the spacing position. Hook a 32-ounce scale 
over the end of each selector lever at the selec- 
tor-cam sleeve and pull radially to the main 
shaft. A pull of 6 to 10 ounces should be re- 
quired to start each selector lever moving. 

c. ADJUSTMENT. Replace with a new spring. 

Note. When checking the tension of the selector- 


lever springs, make sure that the selector levers are 
free and without bind. 


252. Selector-Magnet Bracket Position 
Adjustment (fig. 150) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. Rotate the selector-cam 
sleeve until the locking lever just drops off the 
high part of its cam; then rotate the cam 
sleeve backward until the rotation is stopped 
by the locking lever. With the selector-arm 
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Figure 149. Locking-wedge requirements. 
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locked in its marking position, there should 
be a clearance of 0.060 inch to 0.065 inch be- 
tween the armature extension and the face of a - 
tooth on the armature cam. 

c. ADJUSTMENT. Loosen the selector-magnet 
bracket mounting screws and the selector-mag- 
net bracket adjusting-arm mounting screws 
just enough to make the bracket and adjusting 
arm frictiontight. Then position the selector- 
magnet bracket by means of the adjusting arm, 
using the 90783 adjusting wrench. To do this, 
insert the adjusting wrench in the hole above 
the end of the adjusting-arm and rotate the 
wrench. Tighten the bracket and adjusting- 
arm mounting screws and replace the range- 
finder assembly. 


253. Selector-Magnet Bracket Adjustment 
(Holding) (fig. 146) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMETS. With the selector-magnet 
energized, the clearance between the selector- 
arm operating screw and the selector arm 
should be from 0.004-inch to 0.006-inch greater 
when the armature extension is on a peak of 
its cam than when the armature extension is 
opposite an indent on the cam. 

c. ADJUSTMENT. Energize the magnet and 
rotate the selector-cam sleeve until the arma- 
ture extension is resting on a peak of the arma- 
ture cam. Holding the cam sleeve in this posi- 
tion, turn the main shaft to the point where it 
moves the armature the greatest distance. 
Loosen the selector-magnet bracket mounting 
screws and, by means of the adjusting screw. 
rotate the selector-magnet bracket so that the 
armature just touches the pole faces, then turn 
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Figure 150. Selector-magnet bracket position requirements. 
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the adjusting screw an additional one-tenth of 
a turn counterclockwise. This will press the 
armature firmly against the magnet cores. 
WHILE MAKING THE ONE-TENTH OF A 
TURN ADJUSTMENT BE CAREFUL TO 
AVOID LOST MOTION DUE TO LOOSE- 
FITTING SCREW THREADS. Measure the 
clearance between the selector-arm operating 
screw and the selector arm, and if there is no 
clearance, back off the selector-arm operating 
screw to provide at least 0.006 inch. Then ro- 
tate the selector-cam sleeve so that the arma- 
ture extension is opposite an indent of its cam 
and again measure the clearance between the 
selector-arm operating screw and the selector- 
arm. If the difference in the two clearances ex- 
ceeds 0.006 inch, turn the selector-magnet 
bracket adjusting screw clockwise. If the dif- 
ference in the clearance is less than 0.004 inch, 
turn the screw counterclockwise. Tighten the 
selector-magnet bracket mounting screws and 
replace the range-finder assembly. 


254. Armature Spring Tension Adjustment 
(fig. 146) 


a. PREPARATION. Remove the range-finder 
assembly; unhook the armature spring from 
its spring arm. 

b. REQUIREMENTS. Rotate the main-shaft 
until the armature extension is on a high part 
of its cam. Hook a 32-ounce scale in the spring 
eye. It should require 13 to 15 ounces to pull 
the spring to position length when the selector- 
magnet coils are wired in parallel, or 13 to 24 
ounces when coils are wired in series. 

c. ADJUSTMENT. Loosen the spring-arm 
mounting nut and position the arm; then 
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Figure 158. Stop-lever eccentric stud requirements. 


tighten the mounting nut. Rehook the armature 
spring and replace the range-finder assembly. 


255. Selector-Arm Operating-Screw 
Adjustment (fig. 151) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. With the selector mag- 
net energized and the selector-cam sleeve ro- 
tated so that the armature extension is opposite 
an indent of its cam, there should be a clear- 
ance of from 0.003-inch to 0.006-inch between 
selector-arm operating screw and selector arm. 

c. ADJUSTMENT. Loosen the _ selector-arm 
operating-screw locknut and position the screw. 
Tighten the locknut and replace the range- 
finder assembly. 
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Figure 151. Selector-arm operating screw requirements. 
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Figure 152, Selector-arm spring tension requirements. 
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Figure 154. Trip-off screw requirements. 


256. Selector-Arm Spring Tension 
Adjustment (fig. 152) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. Unhook the selector-arm 
stop detent spring. Hook an 8-ounce scale over 
the end of the locking wedge and pull parallel 
to the selector-arm spring. With the armature 
extension on a high part of its cam, it should 
require 114 to 134 ounces to start the selector- 
arm moving. 

c. ADJUSTMENT. If the requirement is not 
met, replace with a new spring. Test and rehook 
the detent spring. Replace the range-finder as- 
sembly. 


257. Stop-Lever Eccentric Stud Adjustment 
(Holding Magnet Selector) (fig. 153) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. The stop lever on the 
range-finder assembly should over-travel the 
latching face of the trip by 0.004-inch to 0.006- 
inch. 

c. ADJUSTMENT. Loosen the stop-lever ec- 
centric stud nut and position the screw. Tighten 
the nut. Be sure that the tightening of the 
nut does not disturb the adjustment. 


258. Trip-Latch Spring Compression 
Adjustment (Holding Magnet Selector) 
(fig. 153) 
a. PREPARATION. Remove the rangée-finder 
assembly and hold it in a horizontal position. 


b. REQUIREMENTS. Apply the push end of 
an 8-ounce scale, held in a vertical position, to 
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Figure 155. Function-bar spring-bracket requirements. 
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Figure 156. Pull-bar spring tension requirements. 


the trip latch, as near to the stop lever as pos- 
sible. It should require 1 to 114 ounces, when 
pushing upward, to start the trip latch moving. 

c. ADJUSTMENT. If this requirement is not 
met, replace with a new spring and remount 
the range-finder assembly. 


259. Stop-Lever Spring Tension Adjustment 
(Holding Magnet Selector) (fig. 143) 


ad. PREPARATION. Be sure that the stop lever 
eccentric has been adjusted before checking 
this requirement. Remove the range-finder as- 
sembly. : 

b. REQUIREMENTS. Hold the trip-latch 
plunger operated, hook an 8-ounce scale on the 


end of the stop lever of the range-finder assem- 
bly, and pull horizontally at right angles to the 
stop lever. It should require 3 to 114 ounces 
to start the lever moving. 


c. ADJUSTMENT. If this requirement is not 
met replace with a new spring. Replace the 
range-finder assembly, taking care that the 
tape feed-out lever fits under the left end of 
the trip-latch plunger, and to avoid jamming 
the trip-latch plunger against the armature 
trip-off screw when,remounting. (See fig. 144 
for location of parts.) 


260. Trip-Off Screw Adjustment (fig. 154) 


a. PREPARATION. None required. 


b. REQUIREMENTS. With the armature in its 
unoperated position, rotate the selector-cam 
sleeve until the stopping edge of the stop lever 
is directly below the latching surface of the 
trip latch. There should be some clearance, but 
not more than 0.002 inch, between the stop 
lever and the trip latch. When the armature is 
held in the attracted position and with the stop 
lever against its eccentric stud, the trip-latch 
plunger should have at least 0.002 inch end 
play. 

c. ADJUSTMENT. Loosen the trip-off screw 
locknut and position the screw to meet the first 
requirement. The latter requirement serves as 
a check on the trip-off screw adjustment and 
also on the adjustment of the selector-magnet 
bracket. 


261. Function-Bar Spring-Brackets 
Adjustment (fig. 155) 


a. PREPARATION. Remove the _ type-basket 
assembly. (See par. 161c.) 


PULL BAR CODE BAR 


PULL BAR GUIDE 


MAIN BAIL 


(A) 


PULL BAR 


EQUAL CLEARANCE BOTH SIDES 


b. REQUIREMENTS. The pull bars supported 
by the function-bar spring brackets should be 
free and without bind, and they should have 
approximately equal clearance between the cor- 
responding edges of the function-bar spring 
brackets. 

c. ADJUSTMENT. Adjust both the right and 
left function-bar spring brackets by rotating 
them on their mounting screws. 


262. Pull-Bar Spring Tension Adjustment 
(fig. 156) 

a. PREPARATION. Remove the type-basket 
assembly. (See par. 161c.) Unhook each spring 
from its pull bar. 

b. REQUIREMENTS. Use an 8-ounce scale held 
in vertical position. Hook the scale in the spring 
eye as each spring is tested and pull in line 
with the spring. It should require from 3 to 4 
ounces to extend any pull-bar spring (with 
associated type bar) to its position length and 
514 to 634, ounces to extend any pull-bar spring 
(without associated type bar) to its position 
length. 


Note. For adjustments of pull-bar springs that are 
attached to either the right or left function pull-bar 
bracket, see right function pull-bar spring-bracket ad- 
justment or left function pull-bar spring-bracket. ad- 
justment. 


c. ADJUSTMENT. If requirements are not met 
by using the adjustment referred to in the note 
above, replace springs with new ones. 


263. Main-Bail Roller Guide Adjustment 
(fig. 157) 
a. PREPARATION. None required. 
b. REQUIREMENTS. The main-bail should be 
free throughout its travel and the roller guides 
should be so positioned that the requirements 
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Figure 157. Main-bail roller guide requirements. 
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Figure 158. Pull-bar guide adjustment. 
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Figure 160. Ribbon-spool shaft gears requirements. 


specified in the following adjustments can be 
met: 

Pull-bar guide adjustment (fig. 158), para- 

graph 264. 

Main-bail adjusting-screw preliminary ad- 

justment (fig. 185), paragraph 265. 

Main-bail adjusting-screw final adjustment 

(figs. 176B and 177B), paragraph 292. 
To determine freeness, position the main-shaft 
so that the main-bail is in its uppermost posi- 
tion and remove the main-bail spring. The 
main-bail should fall to its lower position 
of its own weight. If the main-bail is free, the 
position of the bail guides need not be checked 
unless difficulty in meeting the requirements of 
the aforementioned adjustments is encountered. 
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c. ADJUSTMENT. (1) Position the pull-bar 
guide (code-bar mounting plate) se that it is 
in the middle of the adjustment provided by 
its elongated mounting holes, and loosen both 
mounting screws of each main-bail guide. 

(2) With the BLANK code combination set 
up and the main-bail opposite the humps on 
the unselected pull bars, position the bail roller 
guides so that the clearance between the main- 
bail and the LETTERS and FIGURES pull-bar 
humps is approximately,equal. Tighten the 
upper mounting screw of the right-hand guide 
so that the guide is frictiontight. 

(3) With the main-bail roller on the high 
part of its cam, shift the main-bail guides, if 
necessary, so that the clearance between the 
code bars and the LETTERS and FIGURES 
pull-bars is approximately equal. (It may be 
necessary to advance the main-bail adjusting 
screw to obtain clearance between the pull- 
bars and code bars.) Tighten the lower mount- 
ing screw of the right-hand main-bail roller 
guide frictiontight. 

(4) Recheck adjustment (2) and fully 
tighten both mounting screws of the right-hand 
guide after making any necessary readjust- 
ments. 

(5) Remove the main-bail spring and posi- 
tion the left-hand bail roller guide so that the 
main-bail is free throughout its travel. After 
tightening the mounting screws of the left-hand 
bail roller guide, check the freeness of the main- 
bail by raising it to its uppermost position, 
manually, and releasing it. It should fall to its 
lower position of its own weight. Replace the 
main-bail spring. 


264. Pull-Bar Guide Adjustment (fig. 158) 

a. PREPARATION. None required. 

b. REQUIREMENTS. Set up the BLANK com- 
bination on the unit. There should be a 0.008- 
inch to 0.020-inch clearance between the unse- 
lected pull-bars and the main-bail when the 
main-bail is opposite the pull-bar humps and 
the play of the main-bail is taken up in the 
direction to make this clearance a minimum. 
Also check this clearance with the LETTERS 
combination set up. There should also be 0.004- 
inch to 0.080-inch clearance between the end of 
the No. 1 T-lever and the bottom of the slot in 
the code bar. 

c. ADJUSTMENT. Position the pull-bar guide 
by means of its mounting screws. 


265. Main-Bail Adjusting-Screw Adjustment 
(Preliminary) (fig. 135) 


a. PREPARATION. None required. 

b. REQUIREMENTS. When the BLANK and 
LETTERS combinations are set up in turn and 
the main-bail roller is on the high part of its 
cam, there should be a 0.010-inch to 0.050- 
inch clearance between the unselected pull- 
bars and the inner edges of the code bars 
when the play in the main-bail and the pull- 
bars is taken up in a direction to make’ this 
clearance a minimum. 

c. ADJUSTMENT. Adjust by means of the 
main-bail adjusting screw. 


266. Ribbon-Spool Cups Adjustment 
(fig. 159) 

a. PREPARATION. None required. 

b. REQUIREMENTS. The center of the left- 
hand ribbon roller should be from 411/16 
inches to 413/16 inches from the printer base 
plate. The center of the right-hand ribbon roller 
should be 23/16 inches to 25/16 inches from 
the top surface of the tape guide. 

c. ADJUSTMENT. Position both ribbon-spool 
cups by means of their locknuts. 


267. Ribbon-Spool Shaft Gears Adjustment 
(fig. 160) 

a. PREPARATION. None required. 

b. REQUIREMENTS. The ribbon-spool shafts 
should have some end play, but not over 0.004 
inch. 

c. ADJUSTMENT. Shift the ribbon-feed shaft, 
if necessary, to avoid interference between the 
ribbon-feed shaft gear and the ribbon-spool 
shaft gear, and push the ribbon-spool shaft 
toward the rear of the unit. To adjust, position 
the ribbon-spool shaft bevel gear, locating it 
so that setscrew engages the flat on shaft. 

Note: If the unit is equipped with an end-of-line 
indicator mechanism or tape feed-out control mecha- 
nism, the required end play in the right-hand ribbon- 
spool shaft should be obtained by positioning the rear 
collar on the right-hand ribbon-spool shaft. 


268. Ribbon-Spool Brackets Adjustment 

a. PREPARATION. None required. 

b. REQUIREMENT:. The ribbon-spool brackets 
should aline with the edges of the base plate 
and there should be a minimum amount of back- 
lash between the bevel gears on the ribbon- 


spool shafts and the bevel gears on the ribbon- 
feed shaft throughout a complete revolution of 
the ribbon-spool shafts when the ribbon-feed 
shaft is in its extreme left-hand and right-hand 
position, respectively. 

c. ADJUSTMENT. Position the ribbon-spool 
brackets. . 

Note. If the unit is equipped with an end-of-line 
indicator mechanism or a tape feed-out counter mechan- 
ism, the right-hand bracket should be adjusted so 
that the front edge of the right-hand ribbon-spool 
cup is approximately in line with the front edge of the 
left-hand ribbon-spool cup, and the gear backlash should 
be obtained by positioning the gear on the right-hand 
ribbon-spool shaft. 


269. Ribbon-Spool Shaft Compression-Spring 
Adjustment (fig. 160) 

a. PREPARATION. Move the ribbon-feed shaft 
to its left-hand position. Hook an 8-ounce scale 
over the pin in the right ribbon-spool shaft and 
pull horizontally at right angles to a line 
through the center of the pin and the center 
of the ribbon-spool shaft. 

b. REQUIREMENTS. It should require from 
314 to 5 ounces to start the ribbon-spool shaft 
moving. 

c. ADJUSTMENT. This requirement is ob- 
tained by means of the spring adjusting collar. 
Move the ribbon-feed shaft to its right-hand 
position and adjust the left-hand compression 
spring in the same manner. 


270. Ribbon-Spool Shafts Slot Adjustment 
(fig. 161) 
a. PREPARATION. None required. 
b. REQUIREMENTS. The ribbon-spools should 
be held firmly in place on ribbon-spool shafts. 
c. ADJUSTMENT. Spread the prongs at the 
end of the ribbon-spool shafts. 


271. Left Ribbon-Reverse Arm Shaft 
Adjustment (fig. 161) 


a. PREPARATION. None required. 

b. REQUIREMENTS. (1) The front end of the 
left ribbon-reverse arm shaft should clear the 
left ribbon-spool cup by 0.010 inch to 0.020 
inch when ribbon-reverse arm is held against 
bracket to make the clearance a minimum. 

(2) With the left ribbon-reverse arm in the 
normal position against the ribbon-spool cup, 
the left ribbon-reverse arm shaft should have 
some end play, but not more than 0.004 inch. 
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e. ADJUSTMENT. (1) Position the ribbon- 
reverse arm on the ribbon-reverse arm shaft by 
means of its setscrew. 

(2) Position the collar on the shaft by means 
of its setscrew and locate the setscrew so that 
it is easily accessible. 


272. Right Ribbon-Reverse Arm Shaft 
Adjustment 


a. PREPARATION. None required. 

b. REQUIREMENTS. (1) There should be some 
clearance, but not more than 0.004 inch, be- 
tween the front end of the right ribbon-reverse 
arm shaft and the ribbon-spool cup. 

(2) The rear of the slot in the right ribbon- 
reverse arm should be in line with or slightly 
behind rear flange of ribbon-spool cup roller. 


RIBBON SPOOL CUP 
P RIBBON SPOOL SHAFT 
RIBBON REVERSE ARM 
BRACKET 
SET SCREW 


010" TO .020" a 


RIBBON SPOOL CUP 


RIBBON SPOOL SHAFT 


RIBBON REVERSING ARM 


c. ADJUSTMENTS. (1) Position the collar 
on the shaft by means of its setscrew. 

(2) Position the right ribbon-reverse arm 
on the ribbon-reverse arm shaft by means of 
its setscrew. 


273. Ribbon-Reverse Pawl Link Adjustment 
(fig. 162) 

a. PREPARATION. None required. 

b. REQUIREMENTS. There should be 0.015 
inch to 0.025 inch clearance between both right 
and left ribbon-reverse pawls and the ribbon- 
reverse bail, when the ribbon-reverse arms are 
against the ribbon-spool cups and the ribbon- 
reverse bail is opposite each ribbon-reverse 
pawl. The ribbon-reverse pawl links should not 
bind on their shoulder screws. 
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Figure 162. Ribbon-reverse pawl link requirements. 
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Figure 163. Ribbon-feed shaft safety-spring requirements. 
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Figure 164. Ribbon-feed shaft detent-plunger spring compression requirements. 


c. ADJUSTMENT. Position the ribbon-revers- 
ing arms on their shafts by means of their set- 
screws. 


274. Ribbon-Feed Shaft Safety-Spring 
Compression Adjustment (fig. 163) 


a. PREPARATION. None required. 

b. REQUIREMENTS. With the main-bail in its 
extreme upper position, slide the ribbon-feed 
shaft to its left-hand position. Apply the push 
end of a 12-pound scale to the upper end of 
the right ribbon-reverse pawl, and push down 
vertically. It should require 3 to 5 pounds to 
start the spring collar moving. When measur- 
ing this tension, hold the ribbon-feed shaft to 
prevent it from moving. Slide the ribbon-feed 
shaft to its right-hand position and check the 
ribbon-feed shaft left safety spring in a similar 
manner. 

c. ADJUSTMENT. Replace with a new spring. 


275. Ribbon-Feed Shaft Detent-Plunger 
Spring Compression Adjustment 
(fig. 164) 

a. PREPARATION. Remove the ribbon-feed 
pawl and the ribbon-check pawl. 

b. REQUIREMENTS. With the ribbon-feed 
shaft in its left-hand position, apply the push 
end of a 12-pound scale to the left end of the 
shaft and push in line with the shaft. It should 
require 144 to 314 pounds to move the shaft to 
its right-hand position. 

c. ADJUSTMENT. Replace with a new detent 
spring. 


276. Ribbon-Feed Lever Spring Tension 
Adjustment (fig. 165) 
a. PREPARATION. Remove the ribbon-feed 
pawl and the ribbon-check pawl. 
b. REQUIREMENTS. With the ribbon-feed lever 
roller in the plunger indent, hook a 32-ounce 
scale over the top of the ribbon-feed lever and 
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Figure 165, Ribbon-feed lever spring tension 
requirements, 
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Figure 166. Ribbon-check pawl spring pressure 
requirements. 


pull horizontally toward the front of the unit. 
It should require 12 to 18 ounces to start the 
lever moving. 

c. ADJUSTMENT. Replace with a new spring. 
Replace the ribbon-feed pawl and the ribbon- 
check pawl. 


277. Ribbon-Check Pawl Adjustment 

ad. PREPARATION. None required. 

b. REQUIREMENTS. The upper end of the 
ribbon-check pawl (fig. 166) should be at least 
1/16-inch below the lower surface of the pull- 
bar guide. 

c. ADJUSTMENT. Position the ribbon-check 
pawl by means of its mounting screw. 


278. Ribbon-Check Pawl Spring Pressure 
Adjustment (fig. 166) 

a. PREPARATION. None required. 

b. REQUIREMENTS. With an 8-ounce scale 
hooked over the extreme lower end of the rib- 
bon-check pawl and pulled at right angles to 
the pawl, it should require 6 to 8 ounces to 
start the pawl moving away from the ratchet. 
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c. ADJUSTMENT. Make certain that the 
working edge of the paw] does not bind against 
a tooth on the ratchet when taking this pres- 
sure. Adjust by bending the ribbon-check pawl. 


279. Ribbon-Feed Pawl Adjustment 

a. PREPARATION. None required. 

b. REQUIREMENTS. The ribbon-feed pawl 
(fig. 166) should be so positioned that the rib- 
bon-feed ratchet will be moved one or two 
teeth for every revolution of the main-shaft. 
Make this check throughout a complete revo- 
lution of the ribbon-feed shaft. 

c. ADJUSTMENT. Position the ribbon-feed 
pawl by means of its mounting screw. 


280. Ribbon-Feed Pawl Spring Pressure 
Adjustment (fig. 166) 


a. PREPARATION. None required. 

b. REQUIREMENTS. With an 8-ounce scale 
hooked over the extreme front edge of the rib- 
bon-feed pawl and pulled at right angles to the 
pawl, it should require 6 to 8 ounces to start 
pawl moving away from ribbon-feed ratchet. 

c. ADJUSTMENT. Make certain that the feed- 
ing edge of the pawl does not bind against a 
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Figure 167. Left function pull-bar spring-bracket 
requirements, 
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Figure 168. Right function pull-bar spring-bracket 
requirements. 
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tooth on the ratchet when taking this pressure. 
To adjust, bend the ribbon-feed pawl spring. 


281. Right and Left Ribbon-Reverse Pawls 


Spring Tension Adjustment (fig. 163) 


a. PREPARATION. None required. 

b. REQUIREMENTS. With the ribbon-feed 
shaft in its left-hand position, hook an 8-ounce 
scale over the spring post on the left ribbon- 
reverse lever and pull in line with the spring. 
It should require 21 to 314 ounces to start the 
lever moving. Move the ribbon-feed shaft to 
its right-hand position and check the right rib- 
bon-reverse pawl spring in the same manner. 

c. ADJUSTMENT. Replace with a new spring. 


282. Left Function Pull-Bar Spring-Bracket 
Adjustment (fig. 167) 


a. PREPARATION. Move the main-bail to its 
extreme downward position, and hook an 8- 
ounce scale over the LETTERS pull bar, just 
below the hump, and pull horizontally at right 
angles to the pull bar. 

b. REQUIREMENTS. It should require 1 to 114 
ounces to start the pull-bar moving. 

c. ADJUSTMENT. Adjust the position of the 
spring bracket by means of its locknut to meet 
this requirement. 


283. Right Function Pull-Bar Spring Bracket 
Adjustment (fig. 168) 

a. PREPARATION. None required. 

b. REQUIREMENTS. Move the main-bail to its 
extreme upward position; hold the code-bar 
bell cranks away from the code-bar locking 
lever. Hook an 8-ounce scale over the code-bar 
locking lever just above No. 1 code bar and pull 
horizontally at right angles to the locking lever. 
It should require 314 to 5 ounces to start the 
locking lever moving. 

c. ADJUSTMENT. Position spring bracket by 
means of its locknut to meet this requirement. 


284. Punch-Arm Casting Adjustment 
(fig. 169) 

a. PREPARATION. None required. 

b. REQUIREMENTS. (1) There should be ap- 
proximately equal clearance between the ends 
of the punch-arm casting and the locknuts of 
the pilot screws. 

(2) The punch-arm casting should have 
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Figure 169. Punch-arm casting requirements. 


some end play on its pilot screws, but not over 
0.005 inch. 

c. ADJUSTMENT. Adjust both pilot screws to 
meet the first requirement. Adjust the front 
pilot screw only to meet the latter requirement. 
Tighten both locknuts. 


285. Punch-Bail End-Play Adjustment (figs. 


170 and 171) 

a. PREPARATION. None required. 

b. REQUIREMENTS. The punch-bail should 
have some end play on its pivot-bearing screws, 
but not over 0.005 inch. 

c. ADJUSTMENT. Adjust by means of the 
front pivot-bearing screw. 


286. Punch-Bail Front Pivot-Bearing 
Adjustment (figs. 170 and 171) 

a. PREPARATION. None required. 

b. REQUIREMENTS. The punch selector 
fingers should be positioned to meet the follow- 
ing requirements. 

(1) As viewed from the left, with the punch 
selector fingers held against their respective 
punches, the rear edge of the rear finger and 
the front edge of the front finger should be 
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within the outer edges of their respective 
punches. 

(2) As veiwed from the left, there should 
be some clearance, but not more than 0.003 
inch, between the rear selector finger and its 
punch when the front selector finger just 
touches its associated punch. 

c. ADJUSTMENTS. Loosen the front pivot- 
bearing screw locknut and tilt the front pivot- 
bearing plate to the left or right by means of 
the tilt and clamp screws, to meet the first 
requirement. To meet the latter requirement, 
operate the punch-bail by hand until the punch 
selector fingers almost touch the punches and 
position the front pivot-bearing plate vertically 
by means of the tilt and clamp screws so that 
when the front selector finger just touches its 
punch there will be some clearance, but not 
more than 0.003 inch, between the rear selector 
finger and its associated punch. Recheck (1). 
Then tighten front pivot-bearing screw locknut. 


287. Feed-Roll Bearings Adjustment (fig. |72) 

a. PREPARATIONS. Hold the feed-roll detent, 
the feed pawl, and the tape-tension lever away 
from the feed-roll. 
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Figure 170. Front pivot-bearing serew, 
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b. REQUIREMENTS. The feed-roll should turn 
freely in its bearings and should have some end 
play, but not over 0.004-inch. 

c. ADJUSTMENT. First position the rear 
bearing bracket on its mounting screws to pro- 
vide freedom of rotation and then adjust the 
bearing bushing in this bracket to provide end 
play. 


288. Tape-Tension Lever Stud Adjustment 
(fig. 173) 


a. PREPARATION. None required. 

b. REQUIREMENTS. The tape-tension lever 
should be centrally located with respect to the 
feed-roll pins so that the tape-tension lever 
does not touch the pins when play in both the 
feed roll and the tape-tension lever is taken up 
in opposite directions. 

c. ADJUSTMENT. Adjust by adding or remov- 
ing shims between the shoulder on the tape- 
tension lever stud and its mounting bracket. 


289. Feed-Roll Detent Preliminary 
Adjustment (fig. 174) 


the feed-roll should be such that a pin on the 
feed-roll lines up with the center hole of the 
gage. 

c. ADJUSTMENT. Position the feed-roll by 
means of the feed-roll detent eccentric, locating 
the eccentric so that the high part is toward 
the left. 


290. Feed-Pawl Eccentric Preliminary 
Adjustment (fig. 175) 

a. PREPARATION. None required. 

b. REQUIREMENTS. With the punch-arm cam 
roller on the low part of its cam, the feed-paw] 
should rest in the bottom of the notch which 
is just below the horizontal center line of the 
feed-roll. 

c. ADJUSTMENT. Adjust by means of the feed- 
pawl eccentric, locating it so that the high part 
of the eccentric is toward the left. 


291. Code-Bar Bell Cranks Adjustment (figs. 
175, 176-A, and 177-A) 
@. PREPARATION. None required. 
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Feed-roll bearings requirements. 
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Figure 173. Tape-tension lever stud requirements. 
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Figure 174. Feed-roll detent requirements. 


b, REQUIREMENTS. (1) The code bars should 
move freely between the code-bar bell crank 
separator plates. 

(2) The code-bar bell cranks should meet 
the following requirement: with the code-bars 
positioned for BLANK selection and the code- 
bar locking lever positioned so that the outside 
edges of the code-bar cranks overrun the in- 
side edges of the code bars approximately 1/32- 
inch, there should be a 0.010-inch to 0.030-inch 
clearance between the right ends of the code 
bars and the adjacent edges of the associated 
bell cranks. 

(3) The code-bar bell cranks should meet 
the following requirement: with the code bars 
positioned for BLANK selection and the lock- 
ing lever resting against the code bars, there 
should be a 0.010-inch to 0.030-inch clearance 
between the right ends of the code bars and the 
adjacent edges of the associated code-bar bell 
cranks. 

c. ADJUSTMENTS. Make certain that the ver- 
tical-lever bracket is mounted approximately in 
a vertical position and aline the code-bar bell 
cranks with the code-bars by adding or remov- 
ing shims between the lower separator plate 
and the shoulder on the pivot post to meet the 
first requirement. The latter requirement may 
be met by loosening the pivot-post locknut and 
moving the pivot post horizontally in the elon- 
gated mounting hole in the _ vertical-lever 
bracket. Tighten the pivot-post locknut. 


Note. When making the foregoing adjustments, 
make certain that the extension on each code-bar bell 
fully engages the vertical lever and at the same time 
does not overlap sufficiently to interfere with the ad- 
jacent vertical lever. Likewise each code-bar bell crank 
should fully engage the end of the associated vertical 
lever (vertically) but the upper end of any vertical 
lever should not interfere with the free movement of 
the code-bar bell crank immediately above the one with 
which that vertical lever cooperates. 


292. Main-Bail Adjusting-Screw Final 
Adjustment (figs. 176-B and 177-B) 


a. PREPARATION. None required. 

b. REQUIREMENTS. With the code bars posi- 
tioned for LETTERS selection and the main- 
bail roller on the high part of its cam, there 
should be at least a 0.010-inch clearance be- 
tween the front edges of the code bars and the 
adjacent edges of the code-bar bell cranks. 

c. ADJUSTMENT. Readjust the main-bail ad- 
justing screw, keeping within the previously 
specified limits of 0.010-inch to 0.050-inch be- 
tween the pull-bars and code-bars. 


293. Vertical-Lever Pivot-Screw Adjustment 
(fig. 175) 


a. PREPARATION. None required. 

b. REQUIREMENTS. With the code-bars posi- 
tioned to the right (LETTERS combination), 
and the code-bar bell cranks resting against 
the code bars, the right edge of the punch- 
engaging projection on the punch selector 
fingers should be in approximate alinement 
with the right edges of the punches, when all 
play in the associated parts is taken up by 
pressing the punch bars lightly toward the left. 

c. ADJUSTMENT. Position the. vertical-lever 
pivot screw in its mounting slot. 


294. Punch Selector-Finger Backstop 
Adjustment (fig. 175) 


a. PREPARATION. None required. 

b. REQUIREMENTS. (1) When the punch selec- 
tor fingers are held to the right against the 
backstop, the left ends of the punch selector fin- 
gers should engage the guide comb in the left 
end of the punch bail by not less than one-half 
the thickness of the comb. 

(2) When the main-bail is in its lowest posi- 
tion, there should be some clearance between 
the backstop and the right end of all punch 
selector fingers. 
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Figure 175. Feed-pawl eccentric requirements. 


c. ADJUSTMENT. Position the punch selector 
finger backstop by means of its elongated 
mounting holes. 

Note. In order to check the adjustments given in 


paragraphs 295 and 296 following, it will be necessary 
to remake them. 


295. Punch-Bail Link Adjustment (fig. 175) 


a. PREPARATION. None required. 

b. REQUIREMENTS. Back off the main-bail 
spring adjusting screw until the spring arm is 
in a position that will reduce the spring tension 
on the main bail to a minimum. Back off the 
punch bail upstop screw. When the LETTERS 
combination is selected and the unit is operated 
under power the LETTERS combination should 
be perforated and the feed hole should be just 
punched cleanly through the tape. 

c. ADJUSTMENT. Loosen the clamping screws 
of the punch bail link and adjust the length 
of the link by shifting the adjusting projections 
with a screwdriver. Restore the main-bail 
spring adjusting screw to its former setting, 
approximately, and tighten its locknut. 
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Figure 176. Code-bar bell cranks requirements. 
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Figure 177. Code-bar locking-lever requirements. 


296. Punch-Bail Upstop-Screw Adjustment 
(fig. 175) 
a. PREPARATION. Check to see that the punch- 


bail link adjustment is not upset. 
b. REQUIREMENTS. With the unit under power 


and the LETTERS combination selected, the 
feed holes should be punched cleanly in tape. 

c. ADJUSTMENT. With BLANK combination 
selected and with the punch arm cam roller on 
the highest part of its cam, advance the upstop 
screw (in the punch-bail) against the bottom 
plate of the punch block until an unperforated 
section of tape can be inserted in the punch 
block. Then back off the upstop screw until the 
tape is just held frictiontight between the feed 
hole punch and the upper die plate. Back off 
the upstop screw an additional one-quarter turn 
and tighten the locknut. Operate the unit under 
power with the LETTERS combination selected 
and determine whether or not the feed holes are 
punched cleanly in the tape. (By cleanly is 
meant a well-defined hinged lid with no fibrous 
edges and with no appreciable tear at the hinged 
portion of the feed hole lid. A slight tear is 
permissible at the hinged portion of the code 
perforations.) If the feed holes are not cleanly 
punched, a refinement of the punch-bail link 
adjustment and punch-bail upstop screw adjust- 
ment may be necessary. 


297. Feed-Roll Detent Final Adjustment 

a. PREPARATION. None required. 

b. REQUIREMENTS. Refine the adjustment of 
the feed-roll detent eccentric so that the per- 
forations in the tape meet the standard spac- 
ing of 10 holes to the inch. 

c. ADJUSTMENT. Check this requirement by 
perforating a length of tape with a series of 
nine BLANKS followed by a LETTERS com- 
bination. Check tape against the 2215 tape gage. 


298. Feed-Pawl Eccentric Final Adjustment 
(fig. 175) 
a. PREPARATION. None required. 


\\ 
5 T0 5 1/2 ozs.___\ 


TAPE TENSION LEVER 


FEED ROLL BEARING BRACKET 


b. REQUIREMENTS. When the motor is ro- 
tated by hand, the feed pawl should rotate the 
feed roll a full step on each downward stroke. 

c. ADJUSTMENT. Check by holding the detent 
lever free of the star wheel during the down- 
ward stroke of the feed pawl. With the correct 
adjustment, the star wheel should not move 
when re-engaged by the detent. Readjust the 
tape-feed pawl eccentric to meet this require- 
ment. 


299. Tape-Stripper Plate Adjustment 
(fig. 170) 

a. PREPARATION. None required. 

b. REQUIREMENTS. There should be some 
clearance, but not over 0.010 inch, between the 
upper edge of the tape-stripper plate and the 
feed roll. Check throughout a complete revolu- 
tion of the feed roll. 

c. ADJUSTMENT. Position the stripper plate 
by utilizing its elongated mounting holes. 

Note. IN SOME UNITS THE TAPE CHUTE 
SERVES AS A TAPE-STRIPPER PLATE. IN SUCH 


CASES, ADJUST THE TAPE CHUTE TO MEET 
THESE REQUIREMENTS. 


300. Tape-Tension Lever Spring Tension 
Adjustment (fig. 178) 


a. PREPARATION. None required. 

b. REQUIREMENTS. Hook an 8-ounce scale 
over the end of the slotted extension of the 
tape-tension lever and pull at right angles to 
the lever. It should require a pull of 5 to 514 
ounces to start the slotted extension of the 
lever moving away from the feed roll. 

c. ADJUSTMENT. Loosen the tape-tension 
lever bearing-shaft locknut and rotate the bear- 
ing shaft in either a clockwise or counterclock- 
wise direction. Then tighten the locknut. 
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Figure 178. Tape-tension lever spring tension requirements. 
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Figure 179. Shift rocker post requirements 


301. Shift Rocker Post Adjustment (fig. 179) 


a. PREPARATION. None required. 

b. REQUIREMENTS. The sides of the shift 
rocker post should be parallel to the platen 
shaft. 

c. ADJUSTMENT. Loosen the shift rocker post 
locknut and rotate the post. Tighten locknut. 


302. Shift Rocker Lever Post Adjustment 

a. PREPARATION. None required. 

b. REQUIREMENTS. The front surface of the 
shift rocker lever post should be parallel to the 
front edge of the base plate. 

c. ADJUSTMENT. Adjust by loosening the 
shift rocker lever post locknut and rotating the 
post. Then tighten the locknut. 


303. Shift Bell-Crank Adjustment (fig. 179) 


a. PREPARATION. None required. 

b. REQUIREMENTS. With the platen shaft held 
so that the front face of the downward exten- 
sion of the shift bell-crank is opposite the mark 
in the top surface of the shift lever, the hori- 
zontal extension of the shift bell-crank should 
line up approximately with the vertical center 
line through the shift rocker bearing screw. 

c. ADJUSTMENT. Bend the horizontal exten- 
sion of the shift bell-crank. 


304. Shift Bell-Crank Guide Adjustment 
(fig. 180) 
a. PREPARATION. None required. 
b. REQUIREMENTS. The platen assembly 
should shift freely in the shift bell-crank guide 
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slot and the printing face on the platen should 
be approximately horizontal. 


c. ADJUSTMENT. Position the shift bell-crank 
guide. 


305. Shift Rocker Adjustment 

a. PREPARATION. None required. 

b. REQUIREMENTS. With the platen assembly 
in the forward (FIGURES) position, select the 
LETTERS pull bar and rotate the main-shaft 
until the main-bail roller is on the low part of 
its cam. Under these conditions, the vertical 
arm of the shift bell-crank should overtravel 
the rear shoulder of the shift lever by not more 
than 0.008 inch. 

c. ADJUSTMENT. Adjust the shift rocker by 
means of its adjusting screw. 


306. Ribbon-Guide Adjustment (fig. 172) 

a. PREPARATION. None required. 

b. REQUIREMENTS. The ribbon should be cen- 
trally located with respect to any type pallet. 
The height of the ribbon guide should be such 
that the ribbon is held approximately 1/32 inch 
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Figure 180. Shift bell-crank 


above the tape. In operation, the ribbon should 
remain central with respect to the type pallets, 
and the rear edge should not curl. 

c. ADJUSTMENTS. Position the ribbon guide 
toward the front or rear to meet the first re- 
quirement. Bend the ribbon guide adjacent to 
the main casting to meet the second require- 
ment. The latter requirement may be met by 
bending the forward end of the lower part of 
the ribbon guide upward to eliminate the tend- 
ency to curl. 


307. Feed-Roll Detent-Lever Spring Tension 
Adjustment (fig. 178) 


a. PREPARATION. None required. 


b. REQUIREMENTS. With a 32-ounce scale 
hooked over the detent lever at the roller and 
pulling at right angles to the detent lever, it 
should require 10 to 15 ounces to start the 
roller moving away from the star wheel. 

c. ADJUSTMENT. Replace with a new spring. 


308. Punch-Arm Spring Tension Adjustment 
(fig. 175) 

a. PREPARATION. None required. 

b. REQUIREMENTS. Move the punch-arm cam 
roller to the low part of its cam. Hook a 12- 
pound scale over the punch-arm spring post 
and pull in line with the spring. It should re- 
quire 3!4 to 414 pounds to start the roller 
moving away from its cam. 

c. ADJUSTMENT. Replace with a new spring. 


309. Punch Bell-Crank Spring Tension 
Adjustment (fig. 175) 
a. PREPARATION. Remove the tape guide. 


b. REQUIREMENTS. Move the main-bail roller 
to the high part of its cam. Hook an 8-ounce 
scale under the horizontal arm of each punch 
bell-crank at the spring and pull vertically up- 
ward. It should require 2 to 3 ounces to start 
each bell-crank moving. 

c. ADJUSTMENT. Replace with new springs. 
Replace the tape guide. 


310. Platen-Shift Spring Tension Adjustment 
(fig. 172) 
a. PREPARATION. None required. 
b. REQUIREMENTS. Move the platen to the 
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LETTERS position. Apply the push end of a 
64-ounce scale to the front end of the platen 
shaft and push horizontally toward the rear. 
It should require 5 to 714 ounces to start the 
shift bell-crank extension moving away from 
the rear shoulder of the shift lever. 

Note. On units equipped with a magnet-operated 


tape feed-out counter mechanism the platen-shift spring 
tension should be 6 to 10 ounces. 


c. ADJUSTMENT. Replace with a new spring. 


311. Platen-Yield Spring Tension Adjustment 
(fig. 172) 

a. PREPARATION. None required. 

b. REQUIREMENTS. With the platen shaft held 
in the extreme rear position apply the push end 
of a 64-ounce scale to the front end of the 
platen guide shaft and push horizontally to- 
ward the rear. It should require 12 to 20 ounces 
to start the platen block moving on the platen 
shaft. 

c. ADJUSTMENT. Replace with a new spring. 


312. Shift-Lever Spring Tension Adjustment 
(fig. 179) 

a. PREPARATION. None required. 

b. REQUIREMENTS. With the shift bell-crank 
held toward the rear (away from the shoulder 
on the shift lever) apply an 8-ounce scale to the 
shift lever and push downward in line with the 
right edge of the platen shaft. It should require 
1% to 1 ounce to start the lever moving. 

c. ADJUSTMENT. Replace with a new spring. 


313. Tape-Guide Spring Adjustment 
(fig. 172) 

a. PREPARATION. None required. 

b. REQUIREMENTS. The tape-guide spring 
should be positioned so that the edge of the 
spring is parallel to the upper edge of the 
punch-unit casting. The curved pressure tip 
should engage the tape at a point opposite the 
cut-out in the tape guide and should press the 
tape firmly against the rear side of the guide 
channel in the punch block without buckling 
the tape. 

c. ADJUSTMENT. Position the spring by 
means of its mounting screw; bend the spring 
to provide the required spring pressure. 

Note. If the tape guide prevents the tape-guide 
spring from pressing the tape against the side of the 
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Figure 181. Figures pull-bar requirements. 


guide channel in the punch block, add sufficient shims, 
between the tape-guide mounting post and the per- 
forator main bracket, to just meet the foregoing re- 
quirement. Maintain some clearance between the rear 
edge of the tape guide and the punch-bail. 


314. Figures Pull-Bar Adjustment (fig. 181) 


a. PREPARATION. None required. 

b. REQUIREMENTS. There should be a 0.010- 
inch to 0.020-inch clearance between the toe on 
the FIGURES pull-bar extension and the shift 
lever when the main-shaft clutch is fully dis- 
engaged and the shift bell-crank is fully latched 
in the LETTERS position. 

c. ADJUSTMENT. Position the FIGURES pull- 
bar extension by utilizing its elongated mount- 
ing holes. 


315. Main-Bail Spring Tension Adjustment 
a. PREPARATION. None required. 
b. REQUIREMENTS. The printing blow, that 
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is, the force with which the type bars strike 
the platen, and the force required for shifting 
the platen shaft assembly from the FIGURES 
to the LETTERS position, is regulated by the 
main-bail spring adjusting screw. This spring 
adjusting screw is located just to the left of 
the clutch throw-out lever upper pivot screw 
(See fig. 135.) With the main-shaft clutch disen- 
gaged and a 25-po.ind scale hooked to the spring 
adjusting lever directly below the spring, it 
should require not more than 1514 pounds to 
start the spring adjusting lever moving. 

c. ADJUSTMENT. With the motor running, 
send alternate LETTERS and FIGURES sig- 
nals to the typing reperforator unit. Back off 
the main-bail spring adjusting screw until the 
platen fails to return to the LETTERS position. 
Then turn the screw in a clockwise direction 
until the platen just moves to the LETTERS 
and FIGURES position without any failures. 
Turn the screw clockwise an additional 114 
turns and tighten the locknut. 


316. Main-Bail Cam Clutch Torque 
Adjustment (fig. 182) 

a. PREPARATION. None required. 

5. REQUIREMENTS. This torque should be 
measured after the motor has been running 
at least 10 minutes with the main-bail cam sta- 
tionary. Press downward on the main-bail so 
as to move the main-bail roller away from its 
cam and at the same time hold the cam-lever 
roller (if present) and the punch-arm cam 
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Figure 182. Main-bail cam clutch torque requirements. 
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Figure 183. Selector-clutch torque requirements. 
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roller away from their cams. With a 32-ounce 
scale hooked into the screw hole on top of the 
main-bail cam and pulling at right angles to 
the radius, it should require a pull of 18 to 24 
ounces to start the cam moving opposite to its 
normal direction of rotation. 

c. ADJUSTMENT. Replace the felt friction 
washers, and/or place shims under the compres- 
sion spring between the compression spring and 
the steel disk. 


317. Selector-Clutch Torque Adjustment 
(fig. 183) 


a. PREPARATION. None required. 

b. REQUIREMENTS. This torque should be 
measured after the motor has been running at 
least 10 minutes with the selector-cam sleeve 
stationary. Hook a 32-ounce scale to the selec- 
tor-cam sleeve stop arm. It should require a pull 
of 14 to 18 ounces to hold the selector-cam 
sleeve stationary. 

c. ADJUSTMENT. Check the condition of the 
felt friction washers, and replace when neces- 
sary. If specified torque is still not met, adjust 
the friction-clutch spring by placing the proper 
amount of shims at the lower end of the spring. 
The selector-cam sleeve must be removed from 
the shaft in order to insert the shims. 
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318. Tape Feed-Out Magnet Yoke 
Adjustment (fig. 184) ° 


a. PREPARATION. None required. 

b. REQUIREMENTS. (1) Armature clearance. 
There should be some clearance, but not over 
0.015-inch, between the magnet armature and 
the magnet yoke when the tape feed-out mag- 
net is energized with approximately 0.045 am- 
pere of current. 

(2) Yoke position. The vertical projection on 
the magnet yoke should aline with the vertical 
projection on the magnet. 

c. ADJUSTMENT. (1) Armature clearance. 
Add or remove shims between the magnet core 
and magnet yoke to get the required clearance. 

(2) Yoke position. Loosen the magnet 
mounting screw and aline the projections on 
the yoke and magnet. Recheck after tighten- 
ing the mounting screws. 


319. Tape Feed-Out Magnet Armature 
Adjustment (fig. 184) 

a. PREPARATION. None required. . 

b. REQUIREMENTS. The magnet armature 
should be positioned approximately in the cen- 
ter of the adjustment provided by its mounting 
screw holes. 


c. ADJUSTMENT. Position the armature by 
manually moving it to the required location. 


320. Tape Feed-Out Magnet Bracket 
Adjustment (figs. 154 and 184) 
a. PREPARATION. None required. 
5. REQUIREMENTS. There should be 0.030- 
inch to 0.045-inch clearance between the stop 
lever and the trip latch when the main-shaft is 
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Figure 184. Tape feed-out magnet yoke requirements. 
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rotated until the latching face of the stop lever 
is directly below: the latching surface of the 
trip latch and the tape feed-out magnet coil is 
energized with approximately 0.045 ampere of 
current. Under these conditions, the face of 
the magnet armature should be parallel to the 
ends of the magnet cores. 

c. ADJUSTMENT. Position the magnet bracket 
by utilizing its enlarged mounting holes. 


321. Tape Feed-Out Magnet Armature 
Spring Tension Adjustment (fig. 184) 


a. PREPARATION. None required. 

b. REQUIREMENTS. Unhook the armature 
spring from its spring post and hook an 8-ounce 
scale in the spring eye. With the armature in 
the unoperated position, it should require 2 
to 3 ounces to extend the spring to position 
length. Rehook the spring. 

c. ADJUSTMENT. If the requirements in b 
above are not met, replace with a new spring. 


322. Worm-Follower Bail Spring Tension 
Adjustment (figs. 185 and 186) 


a. PREPARATION. Remove the cover from the 
counter mechanism. 

b. REQUIREMENTS. The type of counter unit 
shown in figure 185, used on typing reperfor- 
ator units equipped with main-bail roller 
guides, should meet the following requirement: 
with the worm follower resting in the bottom 
of a groove of the worm and the magnet-arma- 
ture contacts held away from the armature, 
hook an 8-ounce scale over the end of the arma- 
ture and pull vertically upward. It should re- 
quire 14 to 114 ounces to start the worm fol- 
lower moving downward away from the worm. 
The type of counter unit shown in figure 186 
should meet the following requirement: remove 
the magnet-armature spring from the spring 
post. With the worm follower held in the bot- 
tom of a groove in the worm, hook an 8-ounce 
scale over the armature near the bend and pull 
vertically upward. It should require 3 to 6 
ounces to start the lower armature extension 
moving away from the worm-follower bail Re- 
place the magnet armature spring. Replace the 
cover on counter mechanism. 

c. ADJUSTMENT. Replace the worm-follower 
spring. 

Note. While taking this spring tension, there should 
be some clearance between the bottom of the bakelite 
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piece on the No. 4 contact spring and the magnet 
armature. If necessary, hold the No. 4 contact away 
from the magnet armature to obtain this clearance. 


323. Tape Feed-Out Counter-Magnet 
Armature Spring Tension Adjustment 


a. PREPARATION. Remove the cover from the 
counter mechanism. 

b. REQUIREMENTS. THIS REQUIREMENT 
APPLIES ONLY TO COUNTER UNITS HAV- 
ING A SPRING ATTACHED TO THE ARM- 
ATURE AS SHOWN IN FIGURE 186. Unhook 
the worm-follower bail spring. With the worm- 
follower pin resting in the bottom of a groove 
in the worm and with some clearance existing 
between the insulator on the No. 4 contact 
spring and the magnet armature (hold the No. 
4 spring away if necessary), hook an 8-ounce 
scale under the end of the armature and pull 
vertically upward. It should require 14 to 114 
ounces to start the magnet armature moving. 
Rehook the worm-follower bail spring. Replace 
the cover on the counter mechanism. 

c. ADJUSTMENT. Replace with new spring. 


324. Worm-Follower Bail Adjustment (figs. 
185, 186, and 187) 

a. PREPARATION. None required. 

b. REQUIREMENTS. The position of the worm- 
follower bail on the ribbon reverse shaft should 
be such that the front edge of the extension on 
the worm-follower bail is approximately in line 
with the front edge of the magnet-armature 
extension. 


c. ADJUSTMENT. Loosen the worm-follower 
bail sleeve setscrew and position the sleeve. Be- 
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Figure 185. Worm-follower requirements. 
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Figure 186. Tape feed-out counter-magnet armature spring tension requirements. 


fore tightening the setscrew, position the sleeve 
so that the setscrew is accessible when a screw- 
driver is inserted in the space between the code- 
bar bell-cranks and the extreme right-hand type 
bar. 


325. Worm-Shaft End-Play Adjustment (Tape 
Counter Mechanism) (fig. 188) 


a. PREPARATION. None required. 

b. REQUIREMENTS. (1) The worm. shaft 
should be centrally located endwise in its 
bracket. 

(2) The shaft should be free to turn with 
minimum end play. 

c. ADJUSTMENTS. (1) Loosen the worm set- 
screw and the collar setscrew. Locate the worm 
shaft centrally with relation to its bracket, then 
push the worm and the two washers against 
the rear vertical projection of the bracket and 
tighten the worm setscrew. 

(2) Unhook the worm-shaft spring and po- 
sition the collar on the shaft by means of its 
setscrew. Then rehook the spring. 


326. Worm-Follower Contact-Springs 
Adjustment (fig. 189. A) 


a. PREPARATION. Remove the worm-follower 
backstop and cover bracket. 

b. REQUIREMENTS. (1) With the push end 
of an 8-ounce scale applied to the front contact 
spring near the contact point, it should require 
2 to 4 ounces to start the spring moving away 
from its stiffener. 

(2) There should be a gap of 0.015 inch be- 
tween the contact points. 

c. ADJUSTMENT. (1) Remove and bend the 
front contact spring. 

(2) Bend the rear contact spring. 


327. Worm-Follower Contact-Bracket 
Adjustment (fig. 189-B) 


a. PREPARATION. None required. 

b. REQUIREMENTS. When the worm follower 
is resting in the groove at the end of the worm, 
the contact should be closed with some over- 
travel, but not more than 0.010-inch, measured 
between the front contact spring and the lower 
edge of the stiffener. 

c. ADJUSTMENT. Position the contact bracket. 


328. Tape Feed-Out Counter-Magnet 
Adjustment (fig. 190) 


a. PREPARATION. None required. 

b. REQUIREMENTS. When the magnet coil is 
energized with approximately 0.060 ampere of 
current, there should be some clearance, but 
not over 0.015 inch, between the magnet arma- 
ture and the two ends of the magnet yoke. 

c. ADJUSTMENT. Add or remove shims be- 
tween the magnet mounting core and the mag- 
net yoke. 

Note. When tightening the magnet mounting screw, 


position the magnet so that the magnet terminals are 
approximately equidistant from the magnet yoke. 


329. Tape Feed-Out Counter-Magnet Yoke 
Adjustment (fig. 191) 
a. PREPARATION. None required. 
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Figure 187. Worm-follower bail requirements. 
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b. REQUIREMENTS. When the magnet coil is 
energized with approximately 0.060 ampere of 
current, the worm follower should clear the 
high part of the worm by 0.015 inch to 0.030 
inch. 

c. ADJUSTMENT. Position the magnet yoke 
by means of its mounting screws. 


330. Tape Feed-Out Counter-Magnet 
Armature Contact Adjustment (fig. 192) 

a. PREPARATION. None required. 

b. REQUIREMENTS. (1) With an 8-ounce scale 
hooked to contact spring No. 2 or No. 5 near the 
contact point, and contact springs No. 1 or No. 4 
respectively held upward to clear No. 2 and 
No. 5 contacts, it should require not less than 
2 ounces to start No. 2 or No. 5 contact spring 
moving away from its stiffener. 

(2) When the magnet coil is energized with 
approximately 0.060 ampere of current, there 
should be 0.040-inch to 0.050-inch clearance be- 
tween the contact points of No. 4 and No. 5 con- 
tact springs. 

(3) With an 8-ounce scale hooked to No. 4 


WORM SHAFT SPRING 
COLLAR SET SCREW 


WORM FOLLOWER 


WORM FOLLOWER BACKSTOP 
AND COVER BRACKET 


contact spring near the contact point, it should 
require 114 to 3 ounces to separate the contact 
points of No. 4 and No. 5 contact springs. 

(4) With an 8-ounce scale hooked to No. 3 
contact spring near the contact point, it should 
require 114 to 214 ounces to start the contact 
spring moving away from its stiffener. 

(5) With the magnet armature in its unop- 
erated position, there should be a gap of 0.010 
inch to 0.020 inch between the contact points 
of No. 3 and No. 4 contact springs. 

(6) When the magnet coil is energized with 
approximately 0.060 ampere of current, there 
should be a gap of 0.010 inch to 0.020 inch. be- 
tween the contact points of No. 1 and No. 2 
contact springs. 

(7) With the magnet armature in its unop- 
erated position and an 8-ounce scale applied to 
No. 1 contact spring near the contact point, it 
should require 114 to 214 ounces to separate 
the contact points of No. 1 and No. 2 contact 
springs. 

c. ADJUSTMENTS. (1) Adjust by bending 
contact springs No. 2 and No. 5. 
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Figure 188. Worm-shaft end-play requirements. 
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Figure 189. Worm-follower contact-springs requirements. 
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Figure 190. Tape feed-out counter-magnet 
requirements, 
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Figure 192. Tape feed-out counter-magnet armature contact requirements. 


(2) Position the contact bracket by means 
of its elongated mounting holes. 

(3) Adjust by bending No. 4 contact spring. 

(4) Adjust by bending No. 3 contact spring. 

(5) Adjust by bending the No. 3 contact- 
spring stiffener and recheck the contact-spring 
tension. 

(6) Adjust by bending the No. 2 contact- 
spring stiffener and recheck the contact-spring 
tension. 

(7) Adjust by bending No. 1 contact spring. 

Note. FOR REFERENCE PURPOSES, THE CON- 
TACT SPRINGS ARE NUMBERED 1 TO 5 FROM 
TOP TO BOTTOM. (SEE FIGURE 192.) 


331. Worm-Follower Backstop Adjustment 
(figs. 188 and 191) 


a. PREPARATION. None required. 

b. REQUIREMENTS. The worm-follower con- 
tact should close with not less than 140 opera- 
tions of the cam lever. 


c. ADJUSTMENTS. Proceed as follows: (1) 
Position the worm-follower backstop as far 
toward the rear on its bracket as the elon- 
gated mounting holes will permit. Hold the mag- 
net armature in its operated position in order to 
fully return the worm follower. In this position 
the worm follower should rest against its back- 
stop. If it does not, move the backstop forward 
until it just touches the worm follower. 

(2) Rotate the main-shaft to a _ position 
where the manual operation of the cam lever 
will advance the worm-shaft ratchet one tooth 
at a time. With the worm follower in its rear- 
most position, operate the cam lever by pressing 
toward the left, at its forward end. Continue 
to operate the cam lever and count the number 
of operations until the worm-follower contacts 
just close. It should require not less than 140 
operations to accomplish the contact closure. 
If less than 140 operations are required, re- 
check the worm-follower bail adjustment (par. 
324) and readjust the worm-follower backstop. 
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332. Worm-Follower Spring Tension 
Adjustment (Tape Counter Mechanism) 
(fig. 187) 

a. PREPARATION. None required. 

b. REQUIREMENTS. With the worm-fo!lower 
bail held so that the worm-follower pin is away 
from the worm, hook an 8-ounce scale over 
the end of the worm follower and pull approxi- 
mately parallel to the spring. It should require 
114 to 314 ounces to move the worm-follower 
against the insulator of the rear contact spring. 

c. ADJUSTMENT. Replace with a new spring. 


333. Worm Feed-Pawl Spring Tension 
Adjustment (fig. 193) 

a. PREPARATION. None required. 

b. REQUIREMENT. With the cam lever on the 
high part of its cam, hook an 8-ounce scale over 
the end of the feed-pawl at the spring hole and 
pull in line with spring. It should require 3 to 
514 ounces to start the pawl moving. 

c. ADJUSTMENT. Replace with a new spring. 


334. Cam-Lever Spring Tension Adjustment 
(fig. 194) 

a. PREPARATION. None required. 

b. REQUIREMENTS. With the cam-lever roller 
on the low part of its cam, hook a 64-ounce 
scale over the cam lever at the spring hole and 
pull in line with the spring. It should require 
28 to 38 ounces to start the lever moving. 

c. ADJUSTMENT. Replace with a new spring. 


335. Push-Button Contact Gap Adjustment 
(fig. 195-A) 

a. PREPARATION. None required. 

b. REQUIREMENTS. There should be a 0.010- 
inch to 0.050-inch gap between contact points 
when push button is held fully depressed. 

c. ADJUSTMENT. Bend the contact-spring 
stiffener. 


336. Push-Button Contact Spring Tension 
Adjustment (fig. 195) 

a. PREPARATION. None required. 

b. REQUIREMENTS. (1) With the push end 
of an 8-ounce scale applied to the shorter con- 
tact spring directly above the contact point, it 
should require a push of 314 to 6 ounces, ap- 
plied as nearly horizontally as possible, to start 
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the contact spring moving away from its stifi- 
ener. (See fig. 195.) 

(2) With the push end of an 8-ounce scale 
applied to the head of the push button, it 
should require a push of 4 to 8 ounces to separ- 
ate the contacts. (See fig. 195). 

c. ADJUSTMENTS. (1) Adjust by bending 
the shorter contact spring. 

(2) Adjust by bending longer contact spring. 


337. Pull-Bar Lock-Out Lever Adjustment 
(figs. 196 and 197) 


a. PREPARATION. None required. 

b. REQUIREMENTS. With the platen in the 
FIGURES position and the BELL pull-bar se- 
lected, rotate the main-shaft to a point where 
the main-bail is approximately 0.010-inch be- 
low the BELL pull-bar notch. There should then 
be a 0.010-inch to 0.040-inch clearance between 
the side of the BELL pull-bar and the pull-bar 
locknut lever roller, and the S pull bar should 
be cammed out of the code-bar slot by 0.004 
inch to 0.020 inch. Place the carriage in its 
LETTERS position. With the BELL combina- 
tion set up, rotate the main-shaft until the 
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Figure 193, Worm feed-pawl spring tension 
requirements. 
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Figure 194. Cam-lever spring tension requirements. 
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Figure 195. Tape feed-out push-button contact gap 
requirements, 
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Figure 196. Signal bell pull-bar lock-out lever requirements. (FIGURES position). 
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Figure 197. Signal bell pull-bar lock-out lever (LETTERS position) requirements. 


main-bail is moved to within approximately 
0.010-inch of the notch in the S pull-bar. The 
BELL pull-bar should be cammed out of the 
code-bar slot by 0.004 inch to 0.020 inch. 

c. ADJUSTMENT. To meet these requirements, 
position the adjusting lever by utilizing the 
play in its mounting holes. 


338. Bell-Hammer Post Adjustment 


a. PREPARATION. None required. 

b. REQUIREMENTS. With the bell pull-bar 
selected and the main-bail at its highest point, 
the tip of the bell pull-bar toe should be in 
line with the outside surface of the bell ham- 
mer. 

c. ADJUSTMENT. Check this adjustment by 
holding the bell-hammer spring to one side and 
sighting along the side of the bell hammer. Po- 
sition the bell-hammer post. 


339. Bell-Hammer Eccentric-Screw 
Adjustment (fig. 198) 


a. PREPARATION. None required. 

b. REQUIREMENTS. (1) Units which do not 
have a type bar associated with the bell pull- 
bar should be adjusted as follows: with the bell 
pull-bar selected and the main-bail in its upper- 
most position, there should be a clearance of 


0.065 inch to 0.085 inch between the bell-ham- 
mer lip and the bell-hammer post. 


(2) Units in which a type bar is operated by 
the bell pull-bar should be adjusted as follows: 
with the bell pull-bar selected, there should be 
a clearance of 0.020 inch to 0.040 inch between 
the bell-hammer lip and the bell-hammer post 
when the bell-type bar is held against the 
platen. 


c. ADJUSTMENT. Loosen the bell-hammer ec- 
centric screw and move the bell hammer until 
the proper clearance between the bell-hammer 
lip and the bell-hammer post is obtained. 
Tighten the eccentric screw being careful not 
to change the clearance. 


340. Signal Bell Adjustment 


a. PREPARATION. None required. 

b. REQUIREMENTS. The signal bell should be 
positioned so as to obtain the most satisfactory 
bell tone. 

c. ADJUSTMENT. Loosen the bell mounting 
screw and utilize the slotted hole in the bell 
mounting bracket to position the bell. When 
adjusted there should be at least 0.004-inch 
clearance between the bell and the tape plat- 
form or chute, and at least 0.010-inch clear- 
ance between the bell and the _ bell-bracket 
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mounting screw, the left ribbon-spool bracket 
and the handle on the left side of the unit. 


341. Worm-Shaft End Play (End-of-Line 


Indicator) (fig. 199) 

a. PREPARATION. None required. 

b. REQUIREMENTS. The worm-shaft should 
be free to rotate, with a minimum amount of 
end play, when the worm-shaft spring is de- 
tached from the contact bracket. 

c. ADJUSTMENT. Loosen the setscrew. Posi- 
tion the collar to meet this requirement and 
tighten the setscrew. 


342. Lamp Contact Adjustment (fig. 199) 

a. PREPARATION. None required. 

b. REQUIREMENTS. (1) With the push end of 
and 8-ounce scale applied to the front contact 
spring near the contact point, it should require 
3 to 4 ounces to start the spring moving away 
from its stiffener. 

(2) There should be a gap of 0.015 inch to 
0.025 inch between the contacts. 

c. ADJUSTMENTS. (1) Remove the spring 
from the contact assembly and bend. 

(2) Bend the rear contact spring. 
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Figure 198. Bell-hammer eccentric-screw requirements. 
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343. Contact Bracket Adjustment (End-of- 
Line Indicator) (fig. 200) 


(. PREPARATION. None required. 

b. REQUIREMENTS. With the worm-follower 
resting in the groove at the front end of the 
worm shaft, the lamp contacts should be closed 
and there should be a 0.010-inch to 0.020-inch 
clearance between the front lamp contact spring 
and the lower end of its stiffener. 

c. ADJUSTMENT. Position the contact bracket 
by means of its mounting screw. 


344. Worm-Follower Adjustment (fig. 199) 

a. PREPARATION. None required. 

b. REQUIREMENTS. The lamp contacts should 
not close until the 62d operation of the reper- 
forator. They should close after the 62d and 
before the 67th operation, when the reperfor- 
ator is operated under power. 

c. ADJUSTMENT. Rotate the main-shaft to a 
position where the manual operation of the 
cam lever will advance the worm-shaft ratchet 
one tooth at a time. With the worm-follower in 
its rearmost position, operate the cam lever 
by pressing toward the left at its forward end 
until the pin on the worm follower just enters 
a thread on the worm. Continue to operate the 
cam lever 62 additional times. Then adjust the 
position of the release bail by means of the 
sleeve and the adjusting-bracket mounting 
screws so that the contacts just close. CHECK 
THE ADJUSTMENT SEVERAL TIMES 
WITH THE REPERFORATOR OPERATING 
UNDER POWER. 


345. Worm-Follower Spring Tension (End-of- 
Line Indicator) (fig. 201) 
Refer to paragraph 332 and figure 201 for the 
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Figure 199. Worm-shaft end-play requirements. 
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requirements and adjustment of the worm-fol- 
lower spring, which is part of the mechanical 
end-of-line indicator mechanism. 


346. Release-Bail Spring Tension Adjustment 
(fig. 202) 

a. PREPARATION. None required. 

b. REQUIREMENTS. Hook a 32-ounce scale 
over the edge of the release-bail near the spring 
hole, and pull upward. It should require 7 to 
11 ounces to start the bail moving. 

c. ADJUSTMENT. Replace with a new spring. 


347. Feed-Pawl Spring Tension Adjustment 
(End-of-Line Indicator) (fig. 193) 


a. PREPARATION. None required. 

b. REQUIREMENTS. Move the cam-lever roller 
to the high part of the main-bail cam. Hook an 
8-ounce scale over the end of the feed-pawl] at 
the spring hole and pull in line with the spring. 
It should require 3 to 514 ounces to start the 
feed-pawl moving. 

c. ADJUSTMENT. Replace with a new spring. 

\ 


348. Ribbon-Lift Lever Spring Tension 
Adjustment (fig. 203) 


a. PREPARATION. None required. 

b. REQUIREMENTS. Hook a 32-ounce scale 
under the ribbon-lift lever directly below the 
spring hole and pull vertically upward. It 
should require at least 28 ounces to start the 
lever moving. 

c. ADJUSTMENT. Replace with a new spring. 


349. Backspace-Lever Spring Tension 
Adjustment (fig. 204) 
a. PREPARATION. None required. 
bh. REQUIREMENTS. Hook an 8-ounce spring 
scale beneath the rear extension of the back- 
space lever at the back side of the main bracket 
and pull upward at a right angle to the lever. 


LAMP CONTACTS 


It should require 1 to 24% ounces to start the 
lever moving. 
e, ADJUSTMENT. Replace with a new spring. 


350. Backspace Feed-Pawl Spring Tension 
Adjustment (fig. 204) 


a. PREPARATION. None required. 

b. REQUIREMENTS. Hook an 8-ounce scale 
over the end of the backspace feed pawl] and 
pull in line with the spring. It should require 
14 to 114 ounces to start the feed-paw] moving. 

c. ADJUSTMENT. Replace with a new spring. 


351. Feed-Pawl Spring Tension Adjustment 
(Backspace Mechanism) (fig. 205) 


a. PREPARATION. None required. 

b. REQUIREMENTS. With the main-bail cam 
in the stop position, hook an 8-ounce scale over 
the feed-pawl just above the curved bearing 
portion shown in the figure and pull horizon- 
tally toward the left. It should require 2 to 4 
ounces to start the feed-pawl moving away 
from the feed roll. 

c. ADJUSTMENT. Replace with a new spring. 

Note, The backspace mechanism should be capable 
of backspacing a length of tape containing 72 charac- 
ters of regular text matter with one LETTERS com- 
bination after each 9 characters by consecutively de- 
pressing the backspace lever 72 times. The tape should 
not buckle or be damaged by the backspace operation. 
It may be necessary to refine the adjustment of the 
punch-bail upstop screw (par. 296) or to remove dirt 
and burrs from the parts. 
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Figure 200. Contact-bracket requirements. 
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Figures 201. Worm-follower spring tension requirements. 
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Figure 202. Release-bail spring requirements. 
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Figure 208. Ribbon-lift lever spring tension 
requirements. 
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Figure 204. Backspace-lever spring tension 
requirements. 
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Figure 205. Feed-pawl spring tension requirements. 


352. Contact-Springs Adjustments (Main- 
Shaft Clutch Throw-Out Lever) (fig. 206) 


a. PREPARATION. Remove the bracket and 
spring assembly from the selector mounting 
plate. 

b. REQUIREMENTS. (1) When an 8-ounce 
scale is hooked over the end of each short con- 
tact-spring at the contact point and pulled 
horizontally at right angles to the springs, it 
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should require 14 to 2 ounces to start the short 
contact-springs moving away from their stiff- 
eners. 

(2) There should be a gap of 0.015-inch be- 
tween each pair of contact points. 

c. ADJUSTMENTS. (1) Bend the short con- 
tact-springs. Tension of the contact-spring may 
be increased either by removing the spring 
from the pile-up and bending, or by inserting 
a bank pin between the spring and the stiffener 
near the clamped ends and squeezing the spring 
and the stiffener together with pliers. 

(2) Bend the long contact-springs. 


353. Contact-Bracket Position Adjustment 
(Main-Shaft Clutch Throw-Out Lever) 
(fig. 206) 


a. PREPARATION. None required. 

b. REQUIREMENTS. Move the clutch throw- 
out lever to the high part of the driven clutch 
member, hook an 8-ounce scale over the end 
of each short contact spring at the contact 
point, and pull at right angles to the spring. It 
should require a pull of not less than 14-ounce 
to separate each contact point. 

c. ADJUSTMENT. Loosen the contact-bracket 
mounting screws and position the bracket. 
Tighten the mounting screws. 

Note. With the main-shaft in its stop position, there 
should be some clearance between the clutch throw-out 
lever and the insulator of the long contact spring. If 
this requirement cannot be met it will be necessary 
to remake adjustment 2 of the contact spring adjust- 
ments (par. 352) by bending the short contact spring 
with its stiffener and then bending the long contact 
spring to meet the svecified requirements. Then check 


adjustment 1 of the contact spring adjustments 
(par. 352). 


354. Starting-Switch Adjustments 
(Synchronous Motor Only) (fig. 207) 


a. PREPARATION. Remove the motor unit 
from the base and remove the motor fan and 
pinion. Remove the switch end-shield screws 
and the switch commutator mounting screw, 
also the switch end shield. Pull out the rotor 
until the brush-holder spring is accessible and — 
remove the spring. 

b. REQUIREMENTS. (1) Using an 8-ounce 
scale, spring tension for 50- and 60-cycle motors 
should be 114 to 214 ounce, and 3 to 334 ounces 
respectively when extended to a length of 5 
inches. 
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Figure 206. Contact-spring requirements. 


(2) The brush holders should be mounted 
by means of the center set of mounting holes 
and should be free. 

(3) The brush-holder stop pins should be 
safely within the holes of the fiber disk when 
all the play in the brush holders has been taken 
up to make the engagement of the pins with 
the disk a minimum. 

(4) Replace the brush-holder spring, mak- 
ing certain that the spring eyes are fully en- 
gaged with each other. 

(5) Replace the switch commutator screws 
and tighten the two screws alternately, a little 
at a time, until both screws are tight. 
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Figure 207. Cross-section 


(6) Replace the switch end-shield screws, 
using the same precaution in tightening as 
above. 


(7) Apply the push end of a 12-pound scale 
against the fan end of the shaft and push paral- 
lel with the shaft. It should require at least 
7 pounds pressure to start the shaft moving. 
This applies to a-c, d-c, and synchronous 
motors. 


c. ADJUSTMENTS. Replace the motor fan and 
pinion. Replace the motor unit on the base and 
check the motor-plate adjustment. If the 
springs do not meet the requirements given in 
b above, replace the springs. 
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BOOK II 
NONTYPING REPERFORATORS 
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PART ONE 
INTRODUCTION 


Section |. DESCRIPTION 


355. General 


a. The teletype model 14 (RPE26) nontyp- 
ing reperforator is a motor-driven machine 
that receives messages in the form of electrical 
impulses and records the message in code per- 
forations on paper tape. 

b. This equipment is normally connected to 
other teletypewriter equipment and is not cap- 
able of operating except when used with other 
equipment. In general use, the RPE26 nontyp- 
ing reperforator is used in conjunction with 
fixed plant (signal center) installations as 
monitor sets. 


" REPERFORATOR 
UNIT 


c. Unlike the typing reperforators discussed 
in book 1, the RPE26 nontyping reperforators 
are constructed as a single unit. The motor unit, 
relay, and all the mechanical parts necessary 
for translating electrical impulses into code per- 
forations on tape are mounted on a common 
base. 


d. Code designations identifying model 14 
(RPE26) nontyping reperforators include the 
use of (fixed plant) and the make or type of 
motor (General Electric, governed series or 
synchronous). For the code designations of the 
various motor units refer to table I in book 1. 


DO 
POWER 
CORD 


A-C 
RECEIVE POWER 
CORD CORD 


BASE RELAY es 
oe A acdnsdce 
Figure 208. Model 14 (RPE26) nontyping reperforator, complete with cover. 
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e. Description information and detailed main- 
tenance and repair instructions for model 14 
(RPE26) nontyping reperforators are covered 
in this technical manual. Planning data, instal- 
lation procedures, and operating features are 
given in technical manuals covering the tele- 
typewriter set or system of which the nontyp- 
ing reperforator is a part (or associated fea- 
ture) ; these related technical manuals are ref- 
erenced throughout this manual. 


f. Many details concerning certain parts or 
assemblies of nontyping reperforators are the 
same as those given in book 1 for similar parts 
yr assemblies included in typing reperforators. 
Where such information is identical, references 
are made to the appropriate sections of book 1. 


356. Model 14 (RPE26) Nontyping 
Reperforator 


a. GENERAL. (1) The two principal models 
of RPE26 nontyping reperforators covered in 
this manual are the RPE26H and RPE26N. 
These model 14 nontyping reperforators are 
used as monitor sets with fixed plant teletype- 
writer equipment, such as Teletypewriters TT— 
7/FG and TT-8/FG and other model 19 tele- 
typewriter sets, and as the receiving unit of a 
nontyping reperforator transmitter distributor 
set. 

(2) When set up ready for use, RPE26 non- 
typing reperforators are approximately 1314 
inches long, 1314 inches wide, 15 inches high, 
and weigh approximately 40 pounds. 

(3) In normal use, the RPE26 nontyping 
reperforator is mounted on a bench or table 
near the associated equipment, or on a small, 
metal table, castormounted, (fig. 209) which 
can be moved from one machine location to 
another. 

b. BASE. The base is constructed of metal 
and contains mounting surfaces for the frame, 
motor unit, line relay, and the other parts and 
mechanisms. The internal wiring of the reper- 
forator is contained in the base. 

c. Motors. The motors supplied with RPE26 
nontyping reperforators are the same as those 
described in paragraph 1. 

d. COVER. The nontyping reperforator cover 
(fig 208), designated C-122, is of metal con- 
struction. A lid on the top of the cover lifts 
up so that the nontyping reperforator mechan- 


200 


ism may be inspected without removing the 
cover, and a door on the front of the cover 
permits access to the selector unit so that the 
range finder may be set without removing the 
cover. 


357. Message Tapes 

Messages received by the nontyping reperfor- 
ator are recorded on regular perforated tape. 
(See fig. 21.) Regular perforated tape is tape 
in which small pieces of the paper or chads are 
completely removed from the tape, leaving a 
clean, round hole. 


358. Differences in Models 


The only major differences in model 14 nontyp- 
ing reperforators are in the motor units and 
associated gears. Certain parts may be con- 
structed from different materials but the gen- 
eral description and function of these parts 
remain the same. Table V shows the relation- 
ship between the motors and their associated 
gears. 


359. Table of Components 


The principal units with their associated Signal 
Corps stock numbers are listed below: 


Signal Corps 


stock No. Item Remarks 
4TRPE26 | Reperforator unit 
(nontyping) 

4TMU4, Motor unit Motors may be 

4TMU27 either governed 
series or 
synchronous. 

4TC122 Cover 

4TRT34 Table Supplied for use 
with model 19 
teletypewriter 
sets. 

ATRY30 Line relay 


Note. This list is for general information only. See 
appropriate publications for information pertaining to 
requisition of spare parts. Stock numbers are indicated 
in this table for identification purposes only. 


360. Packaging Data for Export Shipment 

a. The various components of a complete 
nontyping reperfcrator set are packed as indi- 
vidual units and placed in a watertight metal 


CASTERS | 


_. GOVERNED 
; MOTOR UN 


GOR 


TAPE REEL 


TARGET LAMP 


SERIES 
iT 


TABLE 
RT 34 


CONNECTING 


DS 


‘TLS58868 | 


Figure 209. Model 14 (RPE26) nontyping reperforator, mounted on metal table 


container, which in turn is packed in a wooden 
box. Refer to section I, book 1, for the details 
of packing instructions. 

b. The chart below furnishes data obtained 
from one particular shipment and may be used 
as a guide. 


Note. Items may be packaged in a different manner 
from that shown, depending upon supply channels. 


Contents of 
package 


Reperforator 
unit RPE26 


Motor Unit 
MU27 


Cover C-122 
Table RT34 


Miscellaneous 
parts 


Outside dimensions 
(in.) 


16%x16%x14 


10%x8%x6% 


13 %4x12%x12% 
144%4x124%4x6 
8x10x5 


Volume 
(cu. ft.) 


2.14 


0.34 


1.20 
0.61 
0.23 


Gross 
weight 


(Ib. ) 


201 


Section Il. APPLICATION 


361. General 


a. The model 14 (RPE26) nontyping reper- 
forator, which is a major component of several 
teletypewriter sets, may be used as follows: 


(1) To receive messages. 


(2) To monitor messages being received or 
transmitted by other teletypewriter equipment 
in the same circuit. 


b. The model 14 nontyping reperforator rec- 
ords the message in code perforations which 
permits rapid retransmission by a transmitter 
distributor if relay of the message is desired. 


c. Nontyping reperforators are normally 
wired for relay operation on neutral line sig- 
nals. Model 14 nontyping reperforators may be 
operated on polar circuits by making minor 
wiring changes as discussed in paragraph 408. 


362. Use as Part of Reperforator Distributor 
Set 


a. The model 14 (RPE26) nontyping reper- 
forator and a transmitter distributor are the 
major components of a reperforator distribu- 
tor set (fig. 209). 


b. Refer to TM 11-2222, for information 
concerning the transmitter distributor. For in- 
formation concerning the operation of the 
RPE26 reperforator refer to section X, book 2. 


363. Use as Monitor for Teletypewriters 
TT-7/FG and TT-8/FG and Other Model 
19 Teletypewriter Sets (fig. 211) 
a. The model 14 (RPE26) nontyping reper- 


forator is not part of Teletypewriters TT-7/FG 
and TT-8/FG but is used with this equipment 


TRANSMITTER 
DISTRIBUTOR 


REPERFORATOR 
(NON TYPING) 


RECTIFIER 


TABLE 
4TXRT-96 


TLEGR41S 


Figure 210. Model 14 (RPE26) nontyping reperforator, 
part’ of reperforator distributor set. 


Table V. Principal differences in motors, gears, targets, etc., used with nontyping reper forators 


Motor Gear Pinion Target Speed — See ae ae 
Part Part Part Motor Part Part 
No. Type No. Teeth No. Teeth No Spots Opm rpm No. Vps No. 
82283 | 60-cycle 78509 30 78510 4 368 1800 
a-c syn- 
chronous 
82714 | 50-cycle 84065 25 84064 7 368 1800 
a-c syn- 
chronous 
77953 A-c gov- 73106 35 71974 7 
erned 
series 
72586 | D-c 73106 35 71974 | 
shunt 
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7105 10 368 1800 


7105 10 368 1800 


72634 87.6 99250 


72634 87.6 72566 


and other model 19 teletypewriter sets as a 
monitor. The model 14 (RPE26) nontyping 
reperforator records all messages transmitted 
or received on the circuit either for record pur- 
poses or for retransmission. 


b. The model 14 (RPE26) nontyping reper- 
forator may also be used to receive urgent mes- 
sages on one circuit when the associated tele- 
typewriter equipment is operating on another 
circuit or is otherwise unavailable. 


c. Refer to TM 11-2216 for information on 
Teletypewriters TT-7/FG and TT-8/FG. 


364. Functioning of Receiving Mechanism 


The general functioning of the receiving mech- 
anism (fig. 212) of the nontyping reperforator 
is the same as that discussed under the func- 
tioning of the receiving mechanism of typing 
reperforators. The teletypewriter code impulses 
are translated by the receiving mechanism of 
the nontyping reperforator into corresponding 
perforations in the message tape. This differs 
from the typing reperforator which translates 
the impulses into both printed characters and 
code perforations on the message tape. 


PAGE PRINTER 


PERFORATOR 
TRANSMITTER 


REPERFOR- 
ATOR 
(NON TYPING) 


TABLE 
4TXRT 34 


TLS5842S 


Figure 211, Model 14. (RPE26) nontyping reperforator used as monitor for 
Teletypewriters TT-7-/FG and TT-8/FG and other model 19 teletypewriter 
sets. 
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MECHANISM 
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Figure 212. Receiving mechanism. 
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Section Ill, ASSEMBLY AND DISASSEMBLY 


365. Unpacking 


Refer to section III, book 1, for information 
on unpacking oversea and domestic packages. 


366. Physical Checks and Adjustments 


a. At the time the equipment is being un- 


packed and assembled, before the nontyping 
reperforator is connected to other equipment, 
always check the items listed below: 


(1) General physical condition of entire re- 
perforator to determine that no damage oc- 
curred during shipment. (When damaged ap- 
paratus is received, if possible complete the 
repairs in accordance with instructions in part 
five, book 2, otherwise return the equipment 
for replacement as directed by the local com- 
mandeyr. ) 

(2) Entire reperforator to determine that 
no excelsior or other packing material has 
entered the moving parts. (Refer to pars. 381 
and 428 for instructions on cleaning, when nec- 
essary.) 

(3) All mechanical parts for lubrication. 
(Refer to section VII, book 2, for lubrication 
instructions.) 

(4) Motor, fuse, switches, cords, and plugs 
to make sure that all connections and moving 
parts are in satisfactory condition. (Refer to 
parts three and five, book 2, for additional in- 
formation.) 

b. Normally, tape is not supplied as part of 
model 14 nontyping reperforators but will be 
furnished in varying quantities with other parts 
of teletypewriter sets and systems. (Refer to 
par. 375 for instructions on installing tape.) 


367. Assembly 


In assembling the nontyping reperforator fol- 
low the step-by-step instructions included in 
subparagraphs below. 

a. Mount the motor unit on the reperforator 
base using the three screws furnished with the 
motor unit. 


b. Place the reperforator on the reperforator 
table or on the associated equipment table. Two 
metal knobs on the table fit into the base plate 
of the reperforator to hold it securely to the 
table. , 

c. Install a roll of tape. (See par. 375.) 

d. Lower the cover over the reperforator. 


Note. In prescribing the above assembly procedure, 
it is assumed that the typing reperforator was in nor- 
mal working order when it was packed for shipment. 
When the exact condition of the equipment is not 
known, complete the checks, adjustments, and repairs 
listed in paragraph 373 before completely assembling 
the reperforator. 


368. Disassembly and Repacking 


a. To disassemble the nontyping reperfora- 
tor, proceed as follows: 

(1) Remove all external wiring and cord 
connections. 

(2) Remove the cover. 

(3) Remove any tape remaining in the tape 
slide by lifting the tape-tension lever and pull- 
ing the tape to the rear of the reperforator. 

(4) Remove the motor unit by removing the 
three mounting screws. 

(5) Lift the reperforator from the reperfor- 
ator table or the associated equipment table. 

b. Repack the nontyping reperforator in the 
original individual boxes, if possible. If the 
original boxes are not available, use a suitable 
cardboard box or wrap with heavy wrapping 
paper. Before boxing or wrapping the motor 
unit, bolt it to a wood pallet which extends 
about 1 inch on all sides. Place the boxed or 
wrapped equipment in a strong wooden box 
and cushion with excelsior or like material to 
prevent the equipment shifting during trans- 
portation. The excelsior should be at least 3 
inches thick between the sides of the box and 
all parts of the equipment. Nail the cover on 
the box securely and strap it with metal tape 
or strong wire. 

c. Refer to paragraph 23 for instructions on 
marking repacked equipment. 
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PART TWO 
OPERATING INSTRUCTIONS 


Note. For information on destroying this equipment to prevent enemy use, see the destruction notice at the front 


of this manual. 


Section IV. CONNECTIONS, PREOPERATIONAL ADJUSTMENTS, AND TESTS 


369. Connections 


a. WIRING AND CORD CONNECTIONS FOR 
MODEL 14 NONTYPING REPERFORATORS. In gen- 
eral, wiring and cord connections for model 14 
nontyping reperforators consist of plugging 
the various plugs into suitable receptacles on 
equipment tables; all the intricate wiring con- 
nections are made at the factory. Usually each 
receptacle is marked to show which cord should 
be plugged into it. Where no markings appear 
on the equipment tables, refer to the wiring 
diagram for the particular equipment involved. 

b. CONNECTING CORDS. The nontyping re- 
perforator is equipped with three connecting 
cords: Two power cords and one signal cord. 
Since the nontyping reperforator is a receiv- 
ing-only machine, a signal cord equipped with 
a red shell plug is furnished for making con- 
nections to the receive circuit of the associated 
equipment. 


370. Power Supply 


a. Ordinarily power for the nontyping reper- 
forator motor and signal circuit is furnished 
through the associated equipment. with which 
the model 14 nontyping reperforator is designed 
to operate. For information on the various 
types of power supplies that may be used, see 
the installation procedures in the technical 
manuals for associated equipment. 

b. The motors furnished with nontyping re- 
perforators are designed to operate either on 
ac or de at specific voltages (and frequencies 
in the case of ac). However, when the available 
power supply and the motor nameplate data 
differ, the motor may be connected to the power 
supply through a multiple-voltage, multiple- 
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frequency rectifier or other voltage-adjusting 
equipment usually furnished with the associ- 
ated equipment. 

c. Table V is a summary of the types of 
motors supplied with nontyping reperforators 
and the power sources on which the associated 
equipment operates. If the particular motor 
furnished with a nontyping reperforator is not 
listed in table V, refer to table IV in book 1, 
section IV, for information on the various 
power sources which may be used. 


371. Grounding 


Grounding of model 14 nontyping reperforators 
is not required because each nontyping reper- 
forator is connected to ground (for protection 
of personnel against shock) through its asso- 
ciated equipment. Grounding of equipment dur- 
ing repair is discussed in paragraph 131. 


372. Signal Circuit 


The signal circuit, like the ground connection 
discussed in paragraph 371, is obtained from 
the associated equipment. The signal line does 
not connect to the nontyping reperforator di- 
rectly except for emergency operation. For in- 
formation on the various types of signal cir- 
cuits that may be used, see the installation pro- 
cedures in the technical manuals for associated 
equipment. Signal circuit connections during 
repair are discussed in paragraph 425. 


373. Preoperational Checks and Adjustments 


ad. GENERAL. (1) All nontyping reperfora- 
tors are adjusted properly at the factory before 
being packed for shipment. However, before 


putting either new or used equipment in opera- 
tion, inspect the equipment and, if necessary, 
lubricate. 

(2) Whenever definite information is not 
available on the condition of the equipment, 
make checks to be sure that none of the ad- 
justments have shifted. Check the following 
items, and any other items observed to be in 
questionable condition. 

b. Motor. Turn the motor by hand in the 
direction of normal rotation (counterclockwise 
when viewed at governor (or fan) end). Be 
sure there is no bind or excessive backlash be- 
tween the motor pinion and the main-shaft 
gear, or that there are no binds in other parts of 
the equipment. Readjust if necessary. (Refer to 
par. 227.) See paragraph 29 for motor speed 
test and adjustment. 

Caution: Do not turn the motor backward 

(governor in clockwise direction). Revers- 

ing the direction in which parts are de- 

signed to move may cause jamming, break- 
age, or other damage to parts. 


c. TAPE-FEED PAWL. Turn the motor and 
check to see that the tape-feed pawl engages 
and turns the tape-feed roll. Readjust if neces- 
sary. (See par. 479.) 

d. TAPE REEL. See that the tape reel is free 
on its axis and that the tape feeds properly. 

e. TAPE-FEED MECHANISM. Insert a piece ot 
perforated tape in the reperforator. Turn the 
motor by hand in the direction of rotation 
(counterclockwise) and observe whether the 
tape advances one full row of perforations for 
each complete turn of the main shaft. If the 
tape moves either more or less than one full 
row of perforations, readjust to meet the re- 
quirements given in paragraph 481. 


374. Checking and Adjusting Motor Speed 


For information on checking and adjusting the 
motor speed refer to paragraph 29. 


375. Installing Tape in Nontyping 
Reperforator 
Follow the procedure outlined in the subpara- 
graphs below when installing a new roll of tape 
on the nontyping reperforator. 
a. Raise the top of the reperforator cover. 
b. Lift the tape retainer from its detent 


spring. (See fig. 213.) The tape retainer is 
hinged and will fold over to the opposite side 
from the detent spring. 

c. Place the roll of tape on the spindle so that 
it unwinds in a clockwise direction. A label on 
the bottom of the tape reel shows the proper 
direction for unwinding. 

d. Feed tape through the slot in the tape 
reel, 

e. Fold the tape retainer over and fasten it 
in place with its detent spring. 

f. Draw the tape through the tape guide and 
over the punch block. 

g. Lift the tape-tension lever and pass the 
tape between the tape-tension lever and the 
feed roll. Be sure enough pressure is exerted 
on the tape by the tape tension lever to insure 
proper feeding. 

h. Feed the tape through guide hole in the 
cover. 

i. Lower the top of the reperforator cover. 


376. Setting Range Finder 


The procedure for setting the range finder of 
the receiving mechanism is discussed under this 
same topic in paragraph 32. 


SPINDLE HINGE 


SPRING 


TAPE 
REEL 


Figure 213. Installing tape in nontyping reperforator. 
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PART THREE 


MAINTENANCE INSTRUCTIONS 


Note. The preventive maintenance instructions in this part will serve as a guide for any of the installations or 
groups of equipment for which this equipment is designed. Do not attempt wnauthorized maintenance on this 


equipment. 


Section V. PREVENTIVE MAINTENANCE TECHNIQUES 


377. Meaning of Preventive Maintenance 


Refer to book 1, section V, for the meaning 
of preventive maintenance and description of 
preventive maintenance techniques. 


Introduction to Preventive Maintenance 
Procedure 


378. 


a. The preventive maintenance procedure in 
this section is divided in two classes; work 
which can be completed while the teletype- 
writer set remains in service, and work which 
requires that the teletypewriter set be taken 
out of service. 

(1) The first class of work is limited to the 
operations performed on the teletypewriter set 
exterior, that portion of the cords and wiring 
which is accessible while the nontyping reper- 
forator is in service, and the equipment table. 
Instructions for this work are given in para- 
graph 379. 

(2) The second class of work includes the 
operations which require that the cover, reper- 
forator unit, and motor unit be removed from 
their mounting surfaces before the preventive 
maintenance work is started. 

(3) Detailed information on the different in- 
dividual test requirements and adjustments of 
complicated parts and mechanisms are not in- 
cluded in this section. The preventive mainte- 
nance check list in paragraph 384 includes ref- 
erences to the related instructions in require- 


ments and adjustments, book 2, section XIV, | 


which apply to the preventive maintenance 
procedures included in this section. 

b. Refer to section VII, book 2, for lubrica- 
tion instructions and section VIII for moisture- 
proofing and fungiproofing instructions. 
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c. Preventive maintenance procedures for 
the following classes of parts are discussed in 
book 1, section V; the paragraph numbers 
refer to book 1. 


Paragraph 
Associated equipment tables ~.............0......... 
Cords, cables, and wiring ..................2........... 39 
Keys and switches ...................... saaiodiecatsaigts 41 
Terminal blocks and slip connections ........ 40 


d. Detailed preventive maintenance instruc- 
tions are arranged by paragraphs as listed be- 
low; some of the paragraphs refer to book 1. 
These are indicated by an asterisk. 


Paragraph 
iF || a eee ee eee 46* 
Nontyping reperforator exterior ................ 379 
BE TRIG cscs tesaciemctepeseis edness ana nscicen 47* 


Preparation for preventive maintenance 
inspection (nontyping reperforator out 
Of SOQVICE) seccenestesceconterdettnsesceee-tecretecotessss 380 
Reperforator Unit....igeccciccccccsccvecsenccetaszccavessexeos 381 

e. When worn, bent, or defective parts are 
found, repair or replace them as instructed in 
section XIII, book 2. 

f. After all preventive maintenance work in- 
cluding lubrication has been completed and the 
nontyping reperforator has been assembled, 
make the following test and adjustments: 


(1) Motor speed. 

(2) Range finder setting. 

(3) Local operating tests. 

Note. Always check related adjustments when any 
adjustment is made. 


379. Preventive Maintenance for Nontyping 
Reperforator Exterior (Reperforator in 
Service) 


a. GENERAL. The instructions given below 
apply to the exterior surfaces of the nontyping 


reverforator which are accessible without re- 
moving the cover. 

h. Cover. (1) Inspect (1). Inspect the cover 
for broken or damaged hinges, loose screws, 
etc. Check finish for flaking, peeling, rust spots, 
and severe scratches which expose the metal. 


(2) Tighten (T). Tighten all loose screws. 


(3) Clean (C). (a) Remove dust and dirt 
from the outside surface of the cover by wiping 
it with a piece of clean cheesecloth moistened 
slightly in water. Moisten the cloth with a little 
dry-cleaning solvent (SD) to remove oil, grease, 
or gummy deposits. 

(b) Remove dust from the inside surface of 
the cover by using a brush. Clean cheesecloth 
may be used but the lint has a tendency to 
cling to the inside padding and may cause dam- 
age to the moving parts of the nontyping reper- 
forator. If this operation necessitates the re- 
moval of the cover, perform the necessary work 
when the nontyping reperforator is taken out of 
service for a routine inspection as outlined in 
paragraph 380. 


380. Preparation for Preventive Maintenance 
Inspection (Nontyping Reperforator 
Out of Service) 


a. For a thorough preventive maintenance 
inspection the nontyping reperforator must be 
taken out of service and partially disassembled 
as outlined in b below. 

b. Take the following preparatory steps to 
facilitate inspection of the various units or 
parts. 

(1) When a table, bench, or box is not avail- 
able, use the equipment table as a workbench. 
Spread ‘several thicknesses of newspaper, cloth, 
or other material to protect the table from 
grease, oil, and other dirt. 

(2) Disconnect the power and connecting 
cords. 

(8) Remove the reperforator cover and place 
it where it will not be damaged. 

(4) Fold a length of cheesecloth into a pad 
about 18 inches square and 6 or 8 layers thick. 
If necessary, four or five thicknesses of any 
clean, lint-free cloth can be used. 

(5) Place the cloth pad on the table. 

(6) Remove the motor from the reperforator 
unit. 


(7) Remove any tape remaining on the tape 
reel or in the tape guide. 

Caution: Use care in handling the motor unit 
and the nontyping reperforator unit. Units that 
have been dropped require a major overhaul 
and thorough testing before being put back into 
service. 


381. Reperforator Unit 


a. CLEAN (C). To clean the reperforator 
unit proceed as follows: 

(1) Place the nontyping reperforator unit 
on the workbench. Remove all old grease and 
oil that has gathered dirt and dust. Use a piece 
of clean, dry cheesecloth or other lint-free cloth 
folded over the end of Screwdriver TL—44 to 
get between the hard-to-reach places. 

(2) Use a clean area of the cheesecloth as 
soon as one area becomes soiled with oil or 
grease. Loop a piece of cloth over the fingers 
and wipe all readily accessible surfaces. 


Caution: Do not wipe dirty grease or other 
foreign matter into bearings. Remove as much 
of the dirty grease as possible with the tip of 
the screwdriver or an orange stick. Wipe each 
bearing with a piece of clean cheesecloth. 

(3) Loosen both range-finder retaining 
screws. Remove the lower screw completely and 
slip the range finder off the remaining screw 
(with the slotted screw hole). Use a clean piece 
of cheesecloth folded over the end of a screw- 
driver to remove oily deposits of dirt, dust, 
paper lint, etc., from the outer surfaces of the 
selector mechanism and range finder. 


(4) Flush the selector mechanism by pour- 
ing a small amount (about 1 tablespoonful) of 
dry-cleaning solvent (SD) between the separa- 
tor plates. Repeat the flushing process if neces- 
sary. 

b. INSPECT (J). Check for the following 
parts for deficiencies as indicated: 

(1) Frame casting for cracks or other dam- 
age. 

(2) Loose, broken, or missing mounting 
screws. 

(3) All levers, rollers, bearings, shafts, and 
gears to determine that all parts move freely 
and are not bent, broken, or excessively worn. 

(4) Missing, broken, or distorted springs. 

(5) Main shaft and associated gears, bear- 
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ings, cams, clutches, and springs for binding, 
excessive wear, or other damage. 

(6) Punch mechanism to determine that 
there are no broken, missing, or otherwise dam- 
aged parts. ‘ 

c. TIGHTEN (7). Tighten loose screws, bolts, 
or nuts if they are not part of some adjustment. 

d. ADJUST (A). Make all necessary adjust- 
ments in accordance with detailed requirements 
in section XIV, book 2. 

e. LUBRICATE (L). Refer to section VII, 
book 2, for instructions on lubrication. 


382. Preventive Maintenance Tools and 
Materials 


The tools and materials necessary to perform 
preventive maintenance are listed in section V, 
book 1. 


383. Preventive Maintenance Schedules and 
Records 


Refer to paragraph 49 for instructions on pre- 
paring preventive maintenance schedules and 
records. 


Section VI. PREVENTIVE MAINTENANCE CHECK LIST 


384. Preventive Maintenance Check List for 
Model 14 Nontyping Reperforators 
The following check list is a summary of the 
preventive maintenance to be performed on all 
model 14 nontyping reperforators. The time 
intervals shown on the check list may be re- 
duced at any time by the local commander. 
However, for best performance of equipment, 
the operations must be performed at least as 


frequently as called for in the check list. The 
echelon column indicates which operations are 
first-echelon maintenance and which operations 
are second-echelon maintenance. Operations are 
indicated by the letters of the word FITCAL. 
For example, if the letters ITA appear in the 
Operations column, the item to be treated must 
be inspected (I), tightened (T), and adjusted 
(A). 


Preventive Maintenance Check List for Nontyping Reperforators 


— Operations Item (routine) Par. No. al * Echelon 
1 ICT Nontyping reperforator (exterior) 379 Daily 1st 
2 IA Motor speed 29 Daily 1st 
3 C Equipment table or shelf 36 Daily 1st 
4 IA Range finder setting 32 Xx 2d 

Nontyping reperforator unit 
5 Cc All mechanical parts 381 x 2d 
6 IT General over-all mechanical condition 381 xX 2d 
7 ICT Selector mechanism 381 x 2d 
8 I Main shaft 381 x 2d 
9 I Main shaft bearings 381 x 2d 

10 I Punch-arm roller 381 Xx 2d 

ii IA Adjusting sleeve 381 D4 2d 

12 ITC Wiring and slip connections 39, 40 xX 2d 

13 ITC Switch (motor) | 41 X 2d 
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Preventive Maintenance Check List for Nontyping Reperforators (contd.] 


Item Operations Item (routine) Par. No. When Echelon 
No. | performed - 
14 ITC Cords and plugs | 39 | X 2d 
15 ITCA _|_ Line relay 47 | - 2d 
| | 
16 ir, Entire reperforator mechanism | 388 | ».€ 2d 
| 
Motor unit | 
! 
17 C Exterior of motor unit 46 x 2d 
18 FIT General mechanical condition 46 xX 2d 
19 If Motor pinion gear 46 x 2d 
20 ICA Motor brushes and commutator 46 x 2d 
21 ICA | Governor 46 X 2d 
22 ITC Switch and wiring 39, 41 | xX 2d 
2 0CO| CU _ Motor unit (46 | X | 2d 
| Punch mechanism 
| 
24 ICL Entire mechanism 381, 388 x 2d 
Note: X in When performed column is determined by average hours of use: 
Normal temperatures Tropical temperatures 
Up: to 8 hourd per O89 eis ssiccsiss tcadsmasseees every 30 days sits vcaswe na oe anime B88 so every 15 days 
§ €6 12. WOwes: Wer ay... <5 ose ii5. ee o:0re 908 sve eae eum rdw OVOIY DD GAYS Heys srowmaucwnwine bie ee ee 4 every 10 days 
12: to (24. hours pr GAY soc dis ais vias cre sl an wie ere SSX every 10 GaySes ee osaa snacw sews cue vies every 7 days 
I F C A 
Feel Inspect Tighten Clean Adjust Lubricate 


Section Vil. LUBRICATION 


Note. 


385. Recommended Lubricants 


Refer to book 1, section VII, for a list of the 
lubricating materials necessary in servicing the 
nontyping reperforators. 


386. Detailed Lubrication Instructions 


a. GENERAL. The location of the parts of the 
nontyping reperforator to be lubricated are 
shown in figures 214 through 216. The type of 
lubricant to be used and the specific instruc- 
tions for lubricating each part are given in 
paragraph 388. The lubrication instructions 
listed are based on normal operating conditions, 


A War Department Lubrication Order is not issued on nontyping reperforators. 


with the equipment in service for an average 
of 8 hours a day. Under these conditions the 
lubrication interval is once every 30 days. Refer 
to the preventive maintenance check list. (See 
par. 384.) When equipment is operated more 
than 8 hours a day, reduce the intervals. When 
equipment is operated in tropical climates, a 
further reduction in the interval is required. 
Do not lubricate the equipment with the motor 
running. 

Caution: Do not apply lubricants in excess 
of the quantities recommended. Wipe off excess 
oil. 


b. METHODS OF APPLYING GREASE. Use of 
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Figure 214. Lubrication points for selector mechanism. 
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Figure 215. Lubrication points for main shaft. 


the grease gun furnished as part of Tool Equip- 
ment TE—50 is described in paragraph 52. 


c. METHODS OF APPLYING OIL. Refer to para- 
graph 52c for the proper methods of applying 
oil. 


387. Preparation for Lubrication 


a. GENERAL. To thoroughly lubricate the 
nontyping reperforator it must be taken out of 
service and partially disassembled as outlined 


in ¢ below. 
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b. GREASE GUN AND OILER. Fill the grease 
gun and oiler (part of Tool Equipment TE—50) 
as outlined in paragraphs 52b and c. 

c. PREPARATION. Take the following prepara- 
tory steps to facilitate lubrication of the var- 
ious parts and units. 


(1) Disconnect the power and signal circuit 
connections during the lubricating process. 

(2) Remove the cover. 

(3) Remove the reperforator from the as- 
sociated table and place on workbench. 

d. OLD LUBRICANTS. Remove all old grease 
and oil with a clean, dry, lint-free cloth. Wrap 
the cloth around the end of a screw-driver or 
an orange stick to remove old lubricants in 
hard-to-reach places. 

ec. LUBRICATION. Lubricate the nontyping re- 
perforator in accordance with the charts given 
in paragraph 388 below. Items need not be 
lubricated in the sequence given in the charts, 
but all points listed must be lubricated. 


388. Lubrication Charts for Nontyping 
Reperforator 


The charts in this paragraph list the points to 
be lubricated on the nontyping reperforator, the 
type of lubricant, and the quantity to be applied. 
The item numbers listed are grouped to include 
all the points of lubrication on each unit of the 
reperforator. The same numbers are shown on 
Figure 216. Lubrication points on reperforator unit. the accompanying illustrations. 


a. SELECTOR ASSEMBLY. 


Item Fig. Name of part Lubricant Method and 
No. : quantity 

301 214 Armature bearings (2) PS 1 or 2 drops. 

302 214 Trip latch, bell crank, and stop lever of range- PS 1 or 2 drops. 


finding assembly 


303 214 Swords and selector levers PS Drop oil be- 
tween sepa- 


rating plates. 
304 214 Selector T-levers PS All points of 
contact. 
305 214 Armature locking lever PS 1 or 2 drops. 
306 214 Locking wedge at point of engagement with locking PS 1 or 2 drops. 
lever 
307 214 Armature locking lever and selector lever PS | 1 or 2 drops 
at pivot 
point. 


214 


b. MAIN-SHAFT ASSEMBLY. 


; . 


352 


353 


354 


355 


356 
357 
358 


359 
360 


361 


Fig. 
No. 


215 


215 


215 


215 


215 


215 
215° 


215 


215 
215 


215 


Name of part 


Main shaft 


Locking-lever cam felt washers 
Selector-cam friction washers 
Main cam friction disk 

Ball bearings (2) 


Clutch throw-out lever bearings (2) 
Clutch 


Compression springs (3) 


Cam bushing through oil hole 
Fiber gear 


Selector cam 


Lubricant 


PS 


PS 


PS 


PS 


PS 


PS 
PS 
PS 


PS 
GL 


PS 


Method and 
quantity 


Tilt machine 
backwards 
until front 
end is about 
6 inches up, 
remove outer 
friction plate. 
Fill the 
shaft full. 


Saturate with 
oil. 

Saturate with 
oil. 

Saturate with 
oil. 

Oil top and 
bottom. 

1 or 2 drops. 

Oil freely. 

Allow oil to 
flow into 
prongs under 
springs. 

1 or 2 drops. 


Apply grease 
sparingly. 


Each cam peak. 


c. PERFORATOR ASSEMBLY. 


el 


A27 


807975 O - 48 - 15 


Name of part 


Punch-arm shaft adjusting screw 
Detent roller and eccentric 
Punch-hammer bearings (2) 


Punch-arm shaft bearing blocks 
Punch-arm cam roller 


Punch-block oil hole 


Feed-roll bearings (2) top and bottom 


Lock-bail bearings (2) 

Transfer levers all points of contact 
Punch levers all points of contact 
Lock-bail roller 

Feed pawl 


Tape-reel oil hole 


Method and 
quantity 


1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 


Refill two oil 
holes. 


Apply grease 
sparingly. 


1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 
1 or 2 drops. 


Fill the hole. 
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c. PERFORATOR ASSEMBLY (Continued) 


Item ie. Name of part Lubricant Method and 
Oo. quantity 

428 216 Tape-retainer hinge PS 1 or 2 drops. 

429 214 Space-out lever guide screws (2) PS 1 or 2 drops. 

430 214 Punch-hammer spring anchors GL Apply grease 
sparingly. 

431 214 Detent-lever spring anchors GL Apply grease 
sparingly. 


Section Vill. MOISTUREPROOFING AND FUNGIPROOFING 


389. General 


For general information on moistureproofing 
and fungiproofing refer to paragraph 55. 


390. Reducing Failures 


Refer to paragraph 56 for a description of the 
recommended moistureproofing and fungiproof- 
ing treatment. 


391. Treating Nontyping Reperforator 


a. PREPARATION. Make all necessary repairs 
for proper operation of the equipment. 

bh. DISASSEMBLY. 

Note. As equipment is disassembled, all screws and 
bolts that are removed should be placed in their re- 
spective holes, thus preventing loss of screws or 
clogging of threads during treatment. 

(1) Remove the polar relay from its recep- 
tacle. (See fig. 217.) 

(2) Remove screws, and lift cover from the 
toggle switch. (See fig. 217.) 

(3) Remove recorder tape. (See fig. 217.) 

(4) Remove cover plate from under side of 
base. 

c. CLEANING. Clean all dirt, dust, rust, and 
fungus from the equipment; clean all oil and 
grease from the surfaces to be varnished. 

Note. Unless cleaning is done very carefully and 
thoroughly, the effectiveness of the moistureproofing 
and fungiproofing will be impaired. 

d. MASKING. No masking is necessary as 
equipment is to be brush-treated. 

e. DRYING. Place equipment in oven or under 
heat lamps and bake for 4 to 6 hours at a tem- 
perature of 140° F. 

Caution: Do not exceed 160° F. If insulating 
compound in any of the component parts should 
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begin to soften, decrease the temperature and 
increase the drying time 1 hour for each 10° 
F. decrease in temperature. 


f. VARNISHING. (1) With a small brush, 
apply two coats of moistureproofing and fungi- 
proofing varnish (Lacquer, Fungus-resistant, 
specification No. 71-2202 (stock No. 6G1005.3 
or equal) ) to the magnet coils (fig. 217), and 
to all wiring and cables except where rubber- 
covered. Allow each coat'to air-dry for 15 or 
20 minutes before applying next coat. 


Caution: Care must be taken that varnish 
does not come in contact with any electrical 
contacts or moving parts. 


(2) Apply varnish immediately after the 
equipment is dried. If varnish is not applied 
immediately, moisture condenses on the equip- 
ment. Varnish applied over a moist surface 
peels off readily after it has dried. 


g. REASSEMBLY. Reassemble the equipment, 
following instructions for disassembly in re- 
verse order. Test the equipment thoroughly for 
proper operation. 


h. MARKING. Mark the letters MFP and the 
date of treatment near the nameplate (fig. 217). 


EXAMPLE: MFP—6 Oct 45. 


392. Moistureproofing and Fungiproofing 
After Repairs 

If, during repairs, the coating of protective 

varnish has been punctured or broken, and if 

complete treatment is not needed to reseal the 

equipment, apply a brush coat to the affected 

part. Be sure the break is completely sealed. 


_TL55843S 
a 


Figure 217. Treatment of nontyping reperforator. 
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PART FIVE 
REPAIR INSTRUCTIONS 


Note. Failure or unsatisfactory performance of equipment used by Army Ground Forces and chiefs of the tech- 
nichal and administrative services will be reported on WD AGO Form 468 (Unsatisfactory Equipment Report) ; 
by Army Air Forces, on Army Air Forces Form 54 (Unsatisfactory Report). If Army Air Forces Form 54 is not 
available, prepare the data according to the sample form shown in figure 45B. 


Section IX. GENERAL REPAIR PROCEDURE 


393. Outline of Repair and Adjustment 
Procedure 


Service failures can be kept to a minimum by 
careful handling of the equipment during in- 
stallation, by completing preventive mainte- 
nance as specified in part three, and by thor- 
oughly investigating and correcting all troubles 
which are encountered. When service faults are 
discovered, a definite plan of corrective mainte- 
nance pocedure will reduce both the length of 
time the equipment is in trouble and the amount 
of work required to complete the repairs. An 
outline of the information furnished in part 
five for assistance in locating and correcting 
defects in various parts and circuits follows: 

a. DETAILED FUNCTIONING OF EQUIPMENT. 
Section X, book 2, includes a complete explana- 
tion of the purpose and operation of the var- 
lous parts and circuits. An understanding of 
how the various mechanisms function will 
greatly assist in determining when equipment 
is operating correctly, when it requires repairs, 
or when it is not practical to attempt repairs 
and therefore should be replaced. 

b. TOOLS AND TEST EQUIPMENT. Sections V 
and XII, book 1, describe the tools and test 


equipment normally required to check all of 
the clearances accurately, spring tension, speed 
of rotation, and other adjustments to determine 
that the entire nontyping reperforator is func- 
tioning properly. 

c. TROUBLE LOCATING. Section XII, book 2, 
describes methods of isolating and locating 
different troubles and provides step-by-step an- 
alysis procedures in the form of trouble-analy- 
sis charts. 


d. REPAIR AND REPLACEMENT. Section XIII, 
book 2, furnishes recommended procedures for 
the repair and replacement of those parts and 
units which experience the most wear. 


e. REQUIREMENTS AND ADJUSTMENTS. Sec- 
tion XIV, book 2, groups in one section all of 
the test requirements and adjustment values re- 
quired to make a complete check and adjust- 
ment of entire reperforator mechanism. 


394. Unsatisfactory Equipment Report 


Refer to paragraph 64 for information on the 
proper unsatisfactory equipment reports to be 
used when trouble occurs in equipment more 
often than repair personnel feel is normal. 


Section X. DETAILED FUNCTIONING OF EQUIPMENT 


395. Introduction to Detailed Functioning of 
Equipment 

a. For an explanation of the purpose of this 

section refer to paragraph 65. The information 

furnished in the individual paragraphs of this 

section applies particularly to the model 14 
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(RPE26) nontyping reperforator, assuming 
that it is in normal operating condition with 
the necessary power supplies and signal circuits 
properly connected. 


b. Some information in this section parallels 
that contained in book 1, section XI. Where de- 


tails pertaining to the functioning of certain 
parts or assemblies of the nontyping reperfor- 
ator are identical with similar parts or assem- 
blies of typing reperforators, specific refer- 
ences will be made to detailed functioning para- 
graphs in book 1. 


396. Detailed Functioning of Equipment 
References 


Refer to the general index in the back of this 
manual for references to individual parts; the 
functioning of the parts and subassemblies are 
listed either by name of by their closest physical 
relationship to the larger assemblies and units 
of the reperforators. 


TAPE REEL 


PUNGH ARM 
ROLLER 


LEFT BEARING 


397. Basic Principles of Operation 


a. START-STOP FIVE-UNIT TELETYPEWRITER 
CopE. Refer to paragraph 364 and figures 21 
and 212 for illustrations and explanations of 
the various combination of impulses received 
by the nontyping reperforator. 


b. SYNCHRONISM. Refer to paragraph 18 for 
a discussion of the relationship between the 
speed of the motors, gears used, and the start- 
stop features of the teletypewriter code, all of 
which must be coordinated before the receiving 
mechanism of the nontyping reperforator and 
the transmitting mechanism of distant teletype- 
writer equipment will operate in unison, thus 
insuring that the impulses will be received and 
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Figure 218. Nontyping reperforator less motor unit. 
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translated correctly. The detailed descriptions 
and operation of the selector-cam sleeve given 
in paragraph 70 include an explanation of the 
part played by the design of the selector-cam 
’ sleeve in synchronizing the receiving mecha- 
nism to the incoming code impulses. 


398. Motor Unit 


Motor units supplied with nontyping reperfor- 
ators function as described in paragraphs 68 
and 69. 


399. Main-Shaft Assembly 


a. DESCRIPTION AND PURPOSE. The main- 
shaft assembly mounted horizontally on the 
frame of the reperforator (fig. 218) on the 
rear of the reperforator mechanism is an as- 
sembly of gears, bearings, cams, and clutches 
arranged to distribute power from the motor 
to the mechanically-operated parts of the re- 
perforator. The complete assembly determines 
the speed of rotation and timing of the various 
cam actions for any given speed of the motor 
furnishing the driving power. 

6. OPERATION. Meshing of the main-shaft 
gear, located on the rear end of the shaft, with 


CAM UNIT 
FRICTION 
CLUTGH 
SPRING 


the motor pinion gear results in continuous ro- 
tation of the main shaft when the motor is 
turning. Power is then distributed from the 
shaft to the various parts of the nontyping re- 
perforator through clutches, cams, and gears. 
(See fig. 219.) The selector-cam sleeve fitted 
over the forward end of the main shaft pro- 
vides power for the selector unit through the 
medium of a friction clutch formed by two 
pairs of steel disks separated by a felt washer. 
Operation of the main-shaft clutch by means 
of the sixth cam on the selector-cam sleeve 
causes the main-shaft driving clutch member 
to engage the main-shaft driven clutch mem- 
ber thus rotating the punch-arm cam which in 
turn operates the punch arm. The punch arm 
operates the punches and spacing mechanism. 


400. Selecting Mechanism (Pulling Magnet) 


a. DESCRIPTION AND PURPOSE. The purpose 
of the selecting mechanism is to receive signals 
from the transmitting station, distributing 
them mechanically, thereby setting up various 
combinations with the transfer levers. The com- 
binations set up with the transfer levers will 
cause the punch levers to be positioned to select 
certain punches in the punch block. When the 
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Figure 219. Main shaft of nontyping reperforator. 
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Figure 220. Cross-section of selector mechanism. 
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Figure 221. Operation of selector unit. 


punch hammer moves upward the selected 
punch pins will be forced through the tape 
causing a combination of holes to be perforated. 
The selecting mechanism is controlled by a 
selector magnet which receives the code im- 
pulses from the line. Normally the armature of 
this magnet (fig. 220) is pulled up and the stop 
arm is against the stop lever which in turn 
is held by the trip latch. The cam sleeve is pre- 


vented from revolving because the stop arm, 
which is a part of the selector cam sleeve, is 
engaged with the stop lever. 

b. OPERATION. When the: start impulse, 
which is spacing (no current) is received, the 
armature is released and pulled away from the 
magnet pole pieces by the armature spring. 
This moves the trip latch (fig. 220) out of en- 
gagement with the stop lever, releasing the 
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Figure 222. Side view of nontyping reperforator. 


stop arm, and allows the cam sleeve to revolve 
with the main shaft. Each transfer lever is 
operated by a selector cam through the medium 
of a selector lever, a sword, and a T-lever. 


401. Example of Selector Unit Operation 


The selector unit operates as follows: Assume 
the code for the letter E is received. Upon the 
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reception of the start impulse (no current), the 
armature moves away from the magnet, im- 
parting motion first to the trip-latch plunger, 
which in turn causes the bell crank to move the 
trip latch out of engagement with the stop 
lever, releasing the stop arm. The selector cams 
start to revolve and the No. 1 selector cam en- 
gages the No. 1 selector lever when the first 
impulse of the letter E (marking or current im- 


pulse) has been received by the magnets from 
the line. The magnet is energized, operating 
the armature and causing the upper end of the 
armature extension to be in the path of the 
upper sword arm. When the peak of the No. 1 
cam passes the No. 1 selector lever, the No. 1 
selector lever is rotated counterclockwise, 
carrying with it the sword, which strikes the 
upper end of the armature extension and is in 
turn rotated clockwise about its pivot. This po- 
sitions the sword so that when the No. 1 cam 
clears the selector lever, the selector lever 
spring will cause the sword to be moved against 
the lower end of the T-lever which in turn 
causes the No. 1 transfer lever to be rotated 
clockwise, bringing the No. 1 punch lever in a 
position to operate the No. 1 punch. As no 
current is received while the Nos. 2, 3, 4, and 
5 cams are passing their selector levers, the 
magnet armature is released and pulled away 
from the magnet by a spring. The lower end of 
the armature extension will then be in the path 
of the lower sword arms. As the Nos. 2, 3, 4, 
and 5 cams pass the Nos. 2, 3, 4, and 5 selector 
levers, the Nos. 2, 3, 4, and 5 transfer levers 
will be moved counterclockwise. The transfer 
levers will be held in this position until the per- 
foration in the tape of the letter E combina- 
tion has been completed. The sixth cam releases 
the main-shaft clutch allowing the punch-arm 
cam to start revolving. As the punch-arm roller 
rides up on the high part of its cam the punch- 
arm link will force the punch hammer upward, 
carrying with it the punch levers. The selected 
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Figure 224. Main-shaft clutch throw-out lever. 


“T" LEVER SWORD 


LOCKING WEDGE SWORD ARMS 


ARMATURE EXTENSION LOCKING LEVER 


LOCKING LEVER SPRING 
TL55750S 


LOCKING CAM 


Figure 223. Locking lever. 


No. 1 punch lever will force the No. 1 punch 
pin upward, through the tape, thus perforating 
a hole in the No. 1 position in the tape. 


402. Orientation of Selecting Mechanism 
(Range Finder) 


For proper operation of the nontyping reper- 
forator the orientation or range of the selecting 
mechanism must be set. Refer to paragraph 83 
for description and operation of range finder. 


403. Locking Cam and Locking Lever 


See paragraph 84 for the detailed functioning 
of the locking cam and locking lever. 


404. Main-Shaft Clutch Throw-Out Lever 


The functioning of the main-shaft clutch throw- 
out lever is discussed in paragraph 85. In the 
nontyping reperforator the revolving of the 
punch-arm cam affects only the perforation of 
a combination of holes in the tape. 
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Figure 225. Perforating mechanism. 


405. Perforator Mechanism 

a. DESCRIPTION AND PURPOSE. Above the se- 
lecting mechanism is the perforator mechanism 
which consists essentially of a punch block with 
a set of punches for perforating the tape, a 
punch hammer, a set of punch levers, and a 
tape-feed mechanism. The punch levers rest 
horizontally in guide slots in the punch ham- 


TAPE FEED PINS aes 
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mer, just below and in line with the punches. 
The rear end of each punch lever is attached to 
a transfer lever which in turn is connected to a 
T-lever of the selecting mechanism. At the rear 
of the punch hammer and extending over the 
tops of the transfer levers is a lock bail. 

b. OPERATION. When the punch hammer 
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Figure 226. Tape-feeding mechanism. 
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Figure 227. Back view of nontyping reperforator. 


moves upward, the lock bail will move down- 
ward and hold the operated or selected trans- 
fer levers in position until the perforating op- 
eration has been completed and the punch ham- 
mer is returned downward, to its normal unop- 
erated position. The lock bail will then be moved 
upward, releasing the selected transfer levers. 
The part of the punch hammer that is used as 


a guide for punch levers has a raised portion 
in the center, directly under the third punch 
from the inside. This raised portion, on the 
punch hammer, will operate its corresponding 
punch pin, the feel-hole punch pin, every time 
the punch hammer is operated. The feed-hole 
punch pin perforates small holes in the tape, 
which are used to feed the tape forward. _ 
225 
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Figure 228. Biasing circuit of the relay. 
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Figure 229. Line circuit for neutral and polar operation. 
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406. Tape-Feeding Mechanism 


a. DESCRIPTION AND PURPOSE. Spaced at 
equal intervals around the periphery of a tape- 
feed roll, located in front of the punch block, 
is a series of projecting tape-feed pins which 
mesh with the feed holes punched in the tape. 
A tape-tension lever holds the tape against the 
tape-feed roll, keeping the feed holes in the tape 
in constant mesh with the tape-feed pins. This 
mechanism keeps the tape moving through the 
punch block and causes each perforated char- 
acter on the tape to be an equal distance apart. 


b. OPERATION. During the upward movement 
of the punch hammer, the tape-feed pawl, which 
is attached to the punch hammer, engages the 
next tooth on the tape-feed roll. When the | 
punch hammer moves downward, the tape-feed 
roll will revolve, moved by the tape-feed pawl 
on the punch hammer, and will advance the tape 
one code combination space. A star wheel and 
detent are provided to insure equal spacing of 
the tape. 


407. Space-Out Lever 


a. DESCRIPTION AND PURPOSE. The reperfor- 
ator is equipped with a manual space-out lever 
so that the tape may be spaced out when neces- 
sary, independently of the iine signals. This 
lever may be used when starting a new roll of 
tape or to cause additional tape to be perfor- 
ated at the end of a message so that the end 
of the message will be beyond the tearing edge. 

b. OPERATION. The lower end of the space- 
out lever, when depressed, will cam the range- 
finder assembly bell crank out of engagement 
with the trip-latch plunger and the trip latch 
will be held away from the stop lever, thus al- 
lowing the selector-cam sleeve to revolve. The 
letters combination will continue to be selected 
and perforated until the space-out lever is 
released. 


408. Circuit Analysis 


A brief analysis for the circuits of the RPE26 
nontyping reperforator is given in the sub- 
paragraphs below. 

a. EXTERNAL. The external connections to 
the reperforator are made by means of three 
cords which are connected to the terminals on 
the base. These terminals are separated into 


two groups and are numbered from 21 to 36, 
inclusive. The polarity of the connections and 
the color codes of the conductors in these cords 
are shown in figure 317. 

(1) Receiving cord. This is a two-conductor 
cord with a plug (red shell) at one end and 
is connected to terminals Nos. 31 and 32 on the 
reperforator base. 

(2) D-c power cord. This is a three-conduc- 
tor power cord with a polarized plug at one 
end and is connected to terminals Nos. 24 and 
25 and the ground screw on the reperforator 
base. 

(83) A-c power cord. This is a three-conduc- 
tor power cord with a polarized plug at one end 
and is connected to terminals Nos. 21, 22, and 
23 on the reperforator base. 

b. INTERNAL CIRCUITS. (1) General. The 
electric circuit of the RPE26 nontyping reper- 
forator may be divided into the five separate 
circuits illustrated in figures 228 through 231 
and in figure 317. The internal connections and 
the external terminals are indicated by solid 
black circles and by solid black circles within 
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Figure 230. Selector magnet circuit. 
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Figure 231. Shunt circuit. 


circles, respectively, and are numbered to cor- 
respond to the numbers on the reperforator and 
in figure 317. 

(2) Biasing circuit of the relay (fig. 228). 
The biasing circuit of the relay is a simple 
series circuit composed of the relay biasing 
(2-7) winding, one 2,000-ohm resistor and one 
200-ohm resistor. The two resistors (with the 
resistance of the relay biasing winding) limit 
the current to approximately 27 milliamperes. 
Local power at 110 volts dc is applied to the 
terminals Nos. 24 and 25. This circuit is used 
only on neutral operation, being disconnected 
when the reperforator is used with polar sig- 
nals. 

(3) Line circuit (fig. 229). Two circuits are 
used for the line connection, one (fig. 229A) 
when neutral operation is desired, and the other 
(fig. 229B) when polar operation is desired. 
When changing from one type of service to the 
other, rewire the base of the reperforator so 
as to conform to the appropriate circuit illus- 
trated in figure 229. 

(4) Selector magnet circuit (fig. 230). The 
selector magnet circuit consists of the relay 
marking contacts, a 1,000-ohm resistor, a 600- 
ohm resistor, the selector magnet coils, and a 
source of 110-volt de power, all in series. A 
2,000-ohm resistor in series with a 14-micro- 
farad capacitor is shunted across the relay 
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marking contacts to reduce arcing at the con- 


tact points. Note that there is a total of 1,180- 
ohms resistance in the selector circuit. 


(5) Shunt cirewt (fig. 231). The shunt cir- 
cuit -onsists of the relay spacing contacts, an 
810-ohm resistor, a 1,000-ohm resistor, and the 
same source of 110-volt de power as that used 
in the selector magnet circuit. The armature 
and 1,000-ohm resistor are common to both of 
these circuits and are connected into one or 
the other circuit depending upor whether the 
armature is against the marking or spacing con- 
tact. There is a total resistance of 1,810 ohms 
across the power source regardless of whether 


the armature is against the spacing or marking 
contact. This circuit design improves the volt- 
age regulation of the power source. 

(6) Motor circuits (fig. 317). The motor cir- 
cuits are shown in figure 317. They are similar 
to the motor circuits of the typing reperfor- 
ators discussed in book 1. 

(7) Filter circuits. Recent models of the 
nontyping reperforators are equipped with the 
No. 92229 filter unit for reducing the interfer- 
ence to radio circuits caused by sparking at re- 
lay contacts. It also affords better protection for 
the relay contact points from the standpoint of 
wear. 


Section XI. TEST EQUIPMENT 


409. General 


Information including the description and pur- 


pose of the most frequently used teletypewriter 
test sets is given in book 1, section XII. 


Section Xil. TROUBLE SHOOTING 


410. Introduction to Trouble Shooting 


Refer to book 1, section XIII, for an introduc- 
tion to trouble shooting, trouble records, and 
methods of shooting troubles found in nontyp- 
ing reperforators. 


411. Tabular List of Trouble Conditions for 
Nontyping Reperforators 


The most common trouble conditions that occur 
in the model 14 nontyping reperforators to- 
gether with a listing of the probable causes are 
given in the following charts. This list of trou- 
bles does not represent all the troubles that 
might occur, or all the possible causes 
for each condition, but does include trou- 
bles that occur in the majority of cases. 
Specific troubles are listed as separate items. 
The possible causes or the items in which the 
causes may be found are listed under each 
heading. The references included in the chart 
furnish a cross-reference to other sections of 
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this manual. The following list is an index to 
the trouble conditions covered by this chart. 


Chart Observed fault 


A Motor fails to 
start. 
Runs open. 


Condition 


Starts. 


Runs closed. Cannot perfor- 


ate. 


B 
Cc 
D Perforates. 
rE Has poor range. 


Perforates. 


Garbles or 
makes occa- 

REPERFORATOR sional error. 

OPERATES COR- 


RECTLY, EXCEPT: 


Perforator does 
not cut clean 
tape. 


| Machine emits 
grinding 
noise. 


Trouble-analysis chart A. Nontyping, reperforator fails to start 


Reference data 


ig paced Possible trouble ee ane 
[O. etai : : 
fonction Repairs Adjustments 
1 | Power source Low voltage, open, Use another Par. 408 Pars. 414, 
shorted. power source. 416 
3 Slip connections. Dirty, loose. Clean and Par. 171c 
adjust cont. 
3 Governor contacts. Dirty or burned. Clean or replace. Par. 69 “Par. 149 Par. 148 
and adjust. 
4 Main shaft. Clutch dry or bear- Lubricate | or Par. 399 | Par. 419 Par. 463 
ings frozen tight. adjust. 
5 Motor (internal). Open windings or Replace brushes Par. 143 
burned brushes. or motor. 
6 Motor switch and Switch open or loose, | Clear circuit 
switch circuit. wiring bad. or replace 
wiring. 
sj Power plugs and Loose connections, Tighten con- Par. 408 | Par. 414 
cords. faulty wiring. nections or 
replace 
wiring. 
8 Power terminal con- | Loose. Tighten con- Par. 408 | Par. 414 
nections. nections. 
Note. Refer to figure 317 for wiring diagrams of the nontyping reperforator. 
Trouble-analysis chart B. Motor starts, reperforator runs open 
’ ! Reference data 
tems to be i ted . Cc t' 
a > ae Possible trouble ‘action Detailed Ravaiies tiasiesanche 
ne, en UNE CO ince, Se 
1 Line connections. Loose connection in Locate and Par. 408 | Pars. 414, 
plug, dirty plug, clear trouble 421 
open cord. or replace 
wiring. 
2 Line-relay contact, Improper adjustment, | Clean contacts | Par. 408 
dirty or burned and adjust. 
contact points. 
3 D-c power source. Low voltage, rectifier | Replace fuse Par. 408 “Pars. 414, 
fuses burned, short or use differ- 421 
in rectifier. ent power 
source. 
4 D-c power cords and | Loose connections in | Tighten con- Par. 408 | Pars. 414, 
plugs. plug, bad cords. nections or 421 
Faulty terminal replace cord. 
connections. 
5 Internal wiring. Damaged or exces- Clean or Par. 408 Par. 414 
sively oil-soaked. replace. 
6 Selector magnet. Improper adjust- Adjust. Par. 400 Par. 458 
ments, loose con- 
nections. 
% “Selector trip-off Operates trip-off Adjust. Par. 400 | Par. 420 Par. 449 


eccentric screw. 


latch when arma- 
ture is in mark 
position. 
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Trouble-analysis chart B. Motor starts, reperforator runs open (Continued) 


Reference data 


Item Items to be inspected Possi Corrective 
No. or checked ossible trouble action Detailed Repairs Adjustmests 
function 
8 Main-shaft clutch Loose, broken, or Replace spring | Par. 404 | Par. 420 Par. 460 
throw-out lever. missing spring. and adjust. 
9 Stop-lever eccentric Improper adjustment, | Adjust. | Par. 400 Par. 453 
screw. 
416 Armature stop. Marking stop nut set | Adjust. Par. 400 Par. 450 
too high. 
Note. Refer to figure 317 for wiring diagrams of the nontyping reperforator. 
Trouble-analysis chart C. Reperforator runs closed but cannot perforate tape 
Item Items to be inspected ¥ Corrective Betevense date 
No or checked Possible trouble action Detailed Repairs Adjustments 
function 
1 External equipment. | Improper relay Adjust. Par. 421 
adjustment. 
2 Selector armature. Spring loose or Replace spring | Par. 400 Par. 447 
missing, armature and adjust. 
pivots binding. 
3 Selector trip-off Does not operate Adjust. Par. 400 | Par. 420 Par. 449 
eccentric screw. trip-latch plunger. 
4 | Main-shaft clutch Not operated by Adjust. Par. 404 | Par. 420 Par. 460 
throw-out lever. sixth cam on cam- 
sleeve assembly. 
5 Transfer levers. May be out of line Adjust. Par. 400 Par. 466 


with selector 
T-levers. 


Note. Refer to figure 317 for wiring diagrams of the nontyping reperforator. 


Trouble-analysis chart D. Nontyping reperforator perforates tape, range finder has poor range 


Item Items to be inspected . Corrective Reference Cais 
No. or checked Possible trouble action Detailed Repairs Adjustments 
function 
1 Motor. Incorrect speed. Adjust speed. Par. 68 Par. 29 
Z Motor governor. Burned or dirty “Clean or Par. 69 Pars. 147- 
contact points. replace 153 
contacts. 
3 Line current (dc). Too high or too low. Adjust. Pars. 414, 421 
4 Line relay. “Improper adjustment, Clean or Par. 408 Par. 421 | Par. 493 
dirty contact. adjust. 
5 Selector-armature Improper tension. "Adjust. Par. 401 Par. 449 
spring. 
6 Selector-armature Too tight. Adjust Par. 401 Par. 447 
pivots. 
7 Binding of swords, Adjustments too Clean, adjust, Par. 401 Par. 446 
T-levers, or code tight, wrong and lubricate. 
bars. lubricant, dirt in 
moving parts. 
8 Teletypewriter at Motor running too | Ask for ‘check Par. 419 Par. 29 
other end of line. slow or too fast. on motor 
speed. 
9 Magnet bracket. Improper alinement. Adjust position. | ; Par. 421 Par. 457 


Note. Refer to figure 317 for wiring diagrams of the nontyping reperforator. 
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Trouble-analysis chart E. Nontyping reperforator perforates garbled letters or occasional errors 


Item Items to be inspected Possible troubl Corrective : Reference data 
No. or checked ossible trouble action aso a Repairs Adjustments 
1 Line current. Too high or too low. Adjust. Pars. 414, 
| 421 
2 Motor speed (a) high. | Dirty contacts, Clean or re- Par. 68 Pars. 147- Par. 29 
burned points. place con- 153 
(b) low. Improper governor tacts; adjust 
adjustment, fric- : d 
tion clutch drag on ONEEROT 
main shaft. main shaft. 
3 Roller arm. Improper Adjust. Par. 401 “Par. 469 
adjustment. 
4 Selector magnet Improper alinement. | Adjust. Par. 457 
bracket. 
5 Selector armature. Binding at pivots. Adjust. Par. 400 Par. 447 
6 Selector armature Improper Adjust. Par. 449 
bracket. adjustment. 
7 Armature stops. Improper Adjust. Par. 400 Par. 450 
adjustment. 
8 Locking bail Improper Adjust. Par. 403 Par. 468 
eccentric shaft. adjustment. 
9 Main-shaft clutch Binding at pivots. Adjust. Par. 404 | Par. 420 Par. 460 


throw-out lever. 


of erence | A | | 


10 See also chart D. 


Note. Refer to figure 317 for wiring diagrams of the nontyping reperforator. 


Trouble-analysis chart F. Nontyping reperforator operates correctly but fails to cut clean tape 


Reference data 


Item Items to be inspected Corrective 


No or check Possible trouble action Detailed Beseken EAttricctes 
1 Punch-hammer Improper Adjust. | Par. 467 
adjusting nut. adjustment, 
2 Perforator unit. Improper alinement Adjust Par. 88 Par. 464 
3 Transfer levers. Out of alinement Adjust. Par. 88 Par. 466 
with T-levers, loose 2 
locknut on 
transfer lever. 
"4 | Locking-bail —S*|| Improper alinement. | Adjust. |_| Par. 403 Par. 468 
eccentric shaft. 
5 | Tape-feed rol Feeding improperly. | Adjust. Par. 97 Par. 475 
detent. 
6 Feed pawl. Improper alinement Adjust. Par. 97 Par. 479 
causing backlash. 
7 | Pins. ~~—~*«| Brokenor worn, __| Repair or Par. 97 
replace. 
8 Tape guide. "Gummed up, clogged | Clean, repair, Par. 97 Par. 482 
with chad, bent. or replace, 


Note. Refer to figure 317 for wiring diagrams of the nontyping reperforator. 
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Trouble-analysis chart G. Nontyping reperforator emits grinding noise 


Item Items to be inspected 


Possible trouble 


Reference data 


Corrective 


‘No. or checked action Detailed Repairs Adjustments 
function 

1 Motor-mount Improper drive | Adjust. Par. 419 Par. 459 
adjustment screws. gear clearance. 

2 | Main-shaft bearings. | Broken or burned. | Replace Par. 399 | Par. 419 Par. 463 

bearings. 

3 Main-shaft clutch Improper clutch Adjust Par. 404 Pars. 419, Par. 460 
throw-out lever. clearance. clearance. 420 

4 Main-shaft and Backlash due to an Adjust. Par. 399 Par. 419 Par. 459 
motor pinion. improper 

alinement. 


Note. Refer to figure 317 for wiring diagrams of the nontyping reperforator. 


412. Localization of Electrical Troubles 
Refer to paragraph 113 for information con- 
cerning the localization of electrical troubles. 


413. Use of Test Unit |-236 for Localizing 
Electrical Trouble 

Instructions for the proper use of Test Unit 

I-236 in localizing electrical trouble are given 

in paragraph 114. 


414. Localization of Electrical Power Trouble 


Power troubles may show up in various ways. 
If the reperforator motor does not run or can- 
not be brought up to proper speed, the trouble 
may be either external or within the reperfor- 
ator. The following step-by-step procedure is 
used to locate the trouble. 

a. TESTING LINE VOLTAGE. Using Test Unit 
I—236 or an a-c voltmeter if the power supply 
is ac, or a d-c voltmeter if the power is dc, 
check the line voltage. If the line voltage is 
between 110 and 125 volts, with the reperfor- 
ator connected and the motor switch on, the 
trouble is within the reperforator. 

b. TESTING REPERFORATOR POWER CORD AND 
PLuG. The trouble may be within the reperfor- 
ator power wiring, or in the connection between 
the cord and the power outlet. Leave the power- 
cord connector in the power outlet. With the 
reperforator cover removed, measure the volt- 
age across terminals 21 and 23 (see schematic 
wiring diagram, fig. 317). If the voltage is 
noticeably less than the voltage at the power 
outlet, the trouble is between the machine and 
the power source. If the trouble cannot be 
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found in the cord connector or in the connec- 
tion between the connector and the power out- 
let, then there is an open in the cord. 

c. TESTING FOR OPEN GOVERNOR CONTACTS. 
If there is a voltage between terminals 13 and 
15 of the motor, short the governor-brush 
spring. If the motor speeds up, check the brush- 
spring tension. The trouble will probably be 
in dirty or burned governor contacts or a 
broken governor spring. 

d. TESTING FOR OPENS IN WIRING WITHIN 
BASE UNIT. If no voltage can be measured be- 
tween terminals 13 and 15 of the base unit, the 
trouble can be localized by placing one volt- 
meter lead on terminal 21 and the other lead 
on each of the following terminals in turn: 
ON-OFF power switch terminals, terminal 15 
(spring contact terminal). Faults occur be- 
tween the terminal where there is the first in- 
dication of voltage and the preceding terminal. 
It is necessary to follow the appropriate wir- 
ing diagram closely when locating trouble in 
the above manner. 

e. LOCATION OF CROSSES. Crosses between 
the motor circuit and the receive circuits may 
be the result of damaged insulation on adja- 
cent leads and the bare copper wire making 
contact, or the terminals of a part in one cir- 
cuit making contact with the terminals of a 
part or a lead with damaged insulation in the 
other circuit. Test for crosses as follows: 

(1) Disconnect the reperforator from all ex- 
ternal power and signal circuits. | 

(2) Connect one lead of Test Unit I-236 or 
an ohmmeter to one terminal of the power plug. 


(3) Touch the end of the other lead of Test 
Unit I-236 (or ohmmeter, whichever is used) 
to the tip and sleeve of the receive (red) plug. 

(4) Connect the lead of Test Unit I-236 to 
the other terminal of the power plug and repeat 


the process. 

(a) Any indication of a closed circuit signi- 
fies a cross. 

(b) The position of the test leads that gives 
the greatest indication usually shows whic 
sides of the circuit are crossed. 

(5) Check these portions of the circuits care- 
fully to locate the exact point of the cross. 


f. LOCATION OF GROUNDS. Refer to paragraph 
118 for instructions on locating grounds. 


415. Isolation of Trouble in Receive Circuit 


a. GENERAL. The actual connections used to 
arrange the receive circuit for testing will vary 
depending upon the equipment with which the 
nontyping reperforator is being operated. When 
no associated equipment is available to provide 
a 60-milliampere test circuit, a dummy circuit 
may be set up as described in b. c, and d below. 

b. USE OF BATTERY, RESISTOR, AND MILLI- 
AMMETER TO SET UP A TEST CIRCUIT. Refer to 
paragraph 116 for instructions on setting up a 
test circuit using a battery, resistor, and milli- 
ammeter. 

c. SETTING UP DUMMY TEST CIRCUIT. Figure 
93 shows a dummy test circuit which may be 
used to localize electrical trouble when other 
teletypewriter equipment is not available. 

d. SETTING UP TEST CIRCUIT WITH LINE 
UNIT BE-77-( ). The following steps are 
used in connecting the line unit as a dummy 
circuit. 

(1) Connect power plug of Line Unit BE- 
77—( ) to ad-ce power source such as Rectifier 
RA-87 (115-volts dc). 

(2) Connect the red receive plug of the re- 
perforator to the receive jack of the line unit. 
(3) Turn line rheostat of line unit to IN. 

(4) Place relay switch of line unit to RE- 
LAY OUT OF CIRCUIT. 

(5) Place power control switch of line unit 
to LOCAL. 

(6) Adjust line rheostat until line unit meter 
reads 60 ma with the meter key in the MA 
position. 

Note. Step (4) above connects the send and receive 
plugs in series when they are inserted into the line 


unit jacks. These line unit jacks are of the closed 
circuit type, therefore, removal of either plug leaves 
the remaining plug in a closed circuit. 


416. Circuit Continuity Tests 


a. When the test circuit is connected, current 
should flow, indicating that the receive circuit 
of the reperforator is closed. If no current 
flows, then an open must be present in the re- 
ceive circuit. 

b. If when testing this equipment in con- 
junction with a teletypewriter the circuit is 
running closed, send RY’S and test sentences 
with the teletypewriter to check the operation 
of the nontyping reperforator as a unit. If the 
reperforator operates without error, then the 
reperforator is trouble-free. If the receive cir- 
cuit is shorted, the reperforator will run open. 


417. Localization of Trouble in the 
Receive Circuit 


a. GENERAL. Trouble within the receive cir- 
cuit can be localized by the use of Test Unit 
I-236 or an ohmmeter. The receive circuit con- 
sists of the red receive plug and cord, the selec- 
tor magnets, and wiring, connected in a series 
circuit. 

b. LOCATION OF OPENS. With Test Unit I- 
236 or an ohmmeter, test for continuity of the 
receive circuit (fig. 232). Connect the test 
equipment to the tip and sleeve of the receive 
(red) plug. If there is an indication of an 
open, the following tests should be made. 

(1) Selector unit. Testing across the coils of 
the selector magnet in series, the resistance 
should be about 210 ohms. The resistance of 
each coil when tested alone should be about 
105 ohms. Test Unit I-236 will not measure 
resistance but it will indicate by the brightness 
of the lamp whether the resistances of the two 
coils are approximately equal. If the magnet 
circuit is clear, the open is in the base wiring. 

(2) Base wiring. If the above tests fail to 
locate the open, then the open is in the receive 
cord or in the base wiring. The following tests 
will locate the open quickly and accurately. 
Connect the leads of Test Unit I-236 or an 
ohmmeter to the tip and sleeve of the red (re- 
ceive) plug. Connect a length of insulated wire 
to the sleeve of the red plug and with the other 
end of the wire short out various parts of the 
receive circuit by touching in successive order 
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Figure 232. Schematic diagram of signal circuit. 


the following terminals and contacts: 31, 6, 1, 
36, selector magnets 35, 25, 24, 33, 32, and 
sleeve of the red plug. The open will be between 
the first contact which shorts the receive plug 
when touched, and the preceding contact. 
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c. LOCATION OF SHORTS. Shorts in the re- 
ceive circuit will prevent the full line current 
from reaching the selector magnets. Shorts may 
occur between two wires or between wires and 
metal parts. A short in the wiring will be indi- 


cated on the test set. Inspect the reperforator 
for shorts in the following sequence: Measure 
the resistance between the tip and sleeve of the 
receive plug. If the meter indicates a short with- 
in the wiring, open the wiring at each of the fol- 
lowing terminals in turn and measure the re- 
sistance at the tip and sleéve of the red plug: 
31, 6, 1, 36, selector magnets, 35, 25, 24, 33, 32. 
The short is between the first terminal opened 
which does not remove the short indication of 
the meter, and the preceding terminal tested. 
Refer to the schematic diagram (fig. 232) for 
the reperforator being tested when tracing 
shorts. 


418. Introduction to Localization of 


Mechanical Troubles 


a. When a mechanical function has been ob- 
served either to fail to operate or to operate in 
a faulty manner, it is necessary to localize or 
isolate the trouble in a particular adjustment 
or series of adjustments. The experience of the 
repairman and the over-all condition of the 
equipment will indicate which of the following 
two methods is the better approach to various 
troubles. 

(1) One method involves checking the indi- 
vidual requirement for all adjustments in the 
subassembly or mechanism. Use the related 
data found in the detailed requirements and 
adjustment procedures, section XIV, to deter- 
mine the sequence to be followed. 


(2) A second method involves setting up by 
hand the selecting mechanism and completing 
the operation by manually rotating the motor, 
shaft, gear, or cam that normally drives the 
assembly. This method is usually quicker when 
only one adjustment is faulty and the remainder 
of the mechanism is in good condition. In such 
cases only the related adjustments need to be 
checked. 


Caution: In some cases evidences of faulty 
operation may be apparent only when the mech- 
anism 1s power-driven. 


b. Additional aid in locating mechanical trou- 
bles may be secured from records of previous 
troubles and adjustments. 

c. The procedure for localizing mechanical 
trouble is divided into the effects of the trouble 
as follows: 


(1) Reperforator does not start. 


(2) Reperforator runs open. 


(3) Reperforator scrambles letters and func- 
tions. 


419. Locating Trouble When Nontyping 
Reperforator Does Not Start 


The following conditions should locate trouble 
if the nontyping reperforator will not start. 


a. ELECTRICAL TROUBLE. See paragraph 414 
for electrical power troubles. Electrical trouble 
in the motor circuit may be due to mechanical 
adjustments of contacts, and the tests for 
electrical trouble will accurately locate these 
troubles. 


b. EXCESSIVE MOTOR OR MAIN-SHAFT TORQUE. 
With the reperforator cover removed, turn the 
motor by hand in the direction of normal oper- 
ation. If the motor cannot be easily turned by 
hand, make the following tests to locate the 
cause of the binding. 


c. BINDING AT THE MAIN-SHAFT DRIVE GEAR. 
If, when turning the motor by hand as given 
in b above, the motor is hard to turn, check 
the motor pinion and the main-shaft gear for 
binding. 

i. MOTOR BEARINGS BIND. Loosen the screw 
holding the motor pinion, and turn the motor 


| by hand. If the motor does not turn easily, 


check for burned motor bearings. 


e. MAIN SHAFT BINDS. With the pinion loose, 
turn the governor by hand. If the main shaft 
will not turn or if it turns with a great effort, 
perform the following: 

(1) Hold the selector armature to the mark 
position and turn the shaft, if possible, until 
the selector sleeve and the punch-arm cam do 
not move when the shaft is turned. If the 
main shaft still binds, the trouble is within the 
main shaft. 


(2) Remove the main shaft and check the 
main-shaft bearings and the various friction 
clutches for excessive friction or binding. 


(3) Replace the pinion screw and tighten. 


420. Locating Trouble When Nontyping 
Reperforator Runs Open 


Examine the following situations if the typing 
unit runs open: 
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«. ELECTRICAL TROUBLE. With the reperfor- 
ator cover removed, press the selector armature 
to the mark position. If the armature does not 
bind and the reperforator runs closed, the 
trouble is electrical. If the reperforator does 
not run closed with the armature in the mark 
position, the trouble is mechanical and within 
the reperforator. 

b. SELECTOR TRIP-OFF MECHANISM. (1) Ex- 
amine the selector sleeve when the selector 
armature is in the mark position. If the selec- 
tor sleeve rotates under these conditions, the 
trouble is in the selector trip-off mechanism. 

(2) Loosen the trip-off eccentric screw and 
turn the screw until the screw head does not 
touch the trip-latch plunger. If the selector- 
cam sleeve does not stop rotating, the trouble 
may be in the stop lever. 

(3) Loosen the motor pinion, and turn the 
governor by hand while holding the stop lever 
from rotating. If the selector-cam sleeve is 
stopped after one revolution, the trouble may 
be in the trip latch or in the trip-latch spring, 
or in a worn stop-lever. 

c. MAIN-SHAFT CLUTCH THROW-OUT LEVER. 
If the selector sleeve does not rotate when the 
selector armature is in the mark position, but 
the punch-arm cam continues to rotate, the 
trouble is in the clutch throw-out lever. 

(1) With the motor pinion loose and the se- 
lector armature held in the mark position, ro- 
tate the governor slowly and examine the clutch 
throw-out lever. 

(2) If the elutch throw-out lever does not 
engage the clutch throw-out cam, check for a 
missing spring or a broken or missing clutch 
throw-out lever. 

(3) If the clutch throw-out lever does en- 
gage cam, check clearance between clutch jaws. 

(4) Replace the pinion screw and tighten. 


421. Nontyping Reperforator Scrambles 
Letters and Functions 


There are several possible sources of trouble 
external to the reperforator when it scrambles 


letters and functions. Such trouble may be due 
to the external line characteristics, improper 
line current, or external relays which cause a 
biased signal to poe received even when the 
signal is sent perfectly from an associated tele- 
typewriter keyboard. To eliminate line troubles 
set up a dummy signal circuit as explained in 
paragraph 116. 


422. Testing the Reperforator with a 
Test Circuit 


Adaptation of test circuits will vary with the 
experience of repair personnel. The sequence 
of testing given below is recommenaed for gen- 
ral use by all personnel involved in the repair 
of nontyping reperforators. 


a. Set up a test circuit using a teletypewriter 
set such as Teletypewriter TT-—7/FG if no test 
equipment, such as Test Set TS—2/TG, is avail- 
able. 


b. Type test sentences to see if errors still 
occur in the tapes perforated by the nontyping 
reperforator. 


c. With the cover removed, check the code 
position of the transfer levers for each letter 
or operation. See figure 21 for the teletype- 
writer code. Facing the reperforator from the 
selector unit side, the T-levers are in the wp (or 
left) position for mark and in the down (or 
right) position for the space impulse. 


d. Use the RY combination to get complete 
reversal of the five selectors and T-levers. Any 
transfer lever that is sticking can be readily 
detected. 


e. If no results are obtained from the test 
described in a through d above, the trouble is 
probably in the adjustment of the selector unit. 
After checking the tension of the selector-arma- 
ture spring, make a complete adjustment of the 
selector unit according to the requirements 
given in section XIV, book 2. Trouble in the 
selector unit will be evident only if the non- 
typing reperforator is power-driven. 


Section XIll. REPAIRS AND REPLACEMENTS 


423. General Repair Information 
a. This section describes the- repairing and 
replacing of defective nontyping reperforator 
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parts and does not duplicate information on 
preventive maintenance procedure furnished in 
part three. The repair instructions furnished 


are not intended as a complete shop guide list- 
ing every possible work operation that might be 
involved in large-scale dismantling and repair- 
ing of salvaged reperforators. The procedures 
included are intended to prescribe the opera- 
tions involved in replacing and repairing those 
parts, assemblies, and units subject to the great- 
est amount of wear. 


b. Because of variations in service needs and 
in the repair and supply facilities available, 
definite rules cannot always be given specify- 
ing exactly which parts, assemblies, or units 
should be repaired and which should be re- 
placed. As only a limited number of the many 
small reperforator parts can be satisfactorily 
repaired, the repair instructions consist pri- 
marily of detailed disassembly, cleaning, re- 
placement, reassembly, adjustment, and lubri- 
cation procedures to be followed in overhaul- 
ing a complete reperforator or repairing a 
single unit or assembly. Actual repair instruc- 
tions are included for those parts and assem- 
blies which can be satisfactorily repaired under 
average conditions. 


c. Except in cases of extreme emergency, all 
repairs to reperforators should be completed 
by personnel thoroughly trained in teletype- 
writer maintenance. IT IS IMPORTANT TO 
KNOW WHAT NOT TO DO AS WELL AS 
WHAT TO DO, WHEN MAKING TELE- 
TYPEWRITER REPAIRS. Equipment oper- 
ating with minor faults may fail completely as 
a result of efforts by inexperienced personnel 
to correct apparently simple defects. 


d. Inspecting, cleaning, and lubricating, com- 
pleted while making repairs, should be per- 
formed in accordance with preventive mainte- 
nance procedures described in part three and 
additional instructions in this part. All adjust- 
ments should be completed in accordance with 
the detailed requirements and adjustments in 
section XIV, book 2. Refer to section VIII, 
books 1 and 2, for moisture- and fungiproofing 
instructions. 


e. General instructions grouped in the para- 
graphs at the front of this section are intended 
for use when a complete unit is removed and 
another (new or repaired) unit is installed. 
These general instructions do not include dis- 
assembly, cleaning, repair, replacement, and 
reassembly information which applies only to 
the repairing and replacing of individual parts. 


424. Indexing of Repair and 
Replacement Procedures 


Refer to the general index in this manual for 
the location of paragraphs in this section giv- 
ing detailed repair and replacement instruc- 
tions for individual parts and subassamblies. 
The paragraphs group the related topics for 
each of the principal assemblies. 


425. Circuit Connections During Repairs 


@. OPERATION OF EQUIPMENT DURING OVER- 
HAUL. Refer to paragraph 128 for general in- 
structions regarding the operation of the non- 
typing reperforator during repairs. Temporary 
power and signal circuit connections are dis- 
cussed in the subparagraphs below. 

b. TEMPORARY POWER SUPPLY FOR WORK- 
BENCH TESTING. Power requirements for gov- 
erned series and synchronous motors are given 
in paragraph 129. For workbench operation 
connect the power leads to terminals 13 and 15. 
Refer to the wiring diagram (fig. 317) for in- 
formation on strapping and changes in the wir- 
ing necessary for operation of the various mo- 
tors which may be used with the reperforator. 

c. SIGNAL CIRCUIT CONNECTIONS. Usually the 
reperforator is wired for neutral operation. If 
polar operation is required, refer to the notes 
in figure 317. For neutral operation connect the 
receiving line to terminals 31 and 32. The other 
end of the line must be connected to sending 
teletypewriter equipment which is known to 
be in proper adjustment. 


426. Instructions for Removing Principal 
Reperforator Units 

a. COVER. Lift the cover straight up. 

b. REPERFORATOR UNIT. Remove the two 
tape-reel bracket mounting screws and the tape- 
reel mounting-arm screw, and the tape reel. 
Disengage the punch arm from the punch ham- 
mer by backing off the punch-arm adjusting 
nut as far as it will go. Remove the punch-arm 
spring, remove the space-out lever from its 
lower guide post by removing the guide-post 
adjusting nut. Remove the two punch-block 
bracket screws on the top of the main frame 
and lift the reperforator unit straight up off 
the machine taking care not to damage the T- 
levers and transfer levers when disengaging 
them. 
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c. MOTOR UNIT. Remove the three motor- 
mounting screws that fasten the motor to the 
base. 


427. General Disassembly and 
Reassembly Procedure 


a. PREPARATION FOR DISASSEMBLY. Before 
starting to disassemble the reperforator, take 
the following preparatory steps. 

(1) Arrange a clean place to work on a 
bench, table, or box. Make sure that dust or 
dirt will not fall or be blown into the mecha- 
nism while it is disassembled. When rough 
surfaces are used as a workbench, place several 
thicknesses of paper or some kind of cloth ma- 
terial on the boards to prevent small parts from 
becoming lost or dirty. 

(2) Secure several small clean cardboard, 
wood, or metal containers to keep the parts of 
different assemblies from becoming lost or 
mixed together. 

(3) Arrange the necessary tools and mate- 
rials where they will be readily accessible dur- 
ing the progress of the repair work. Be sure 
the containers used for the special cleaning 
operations are located where dirt will not enter 
them and they will not be easily upset. 

b. DISASSEMBLY PROCEDURES. (1) Discon- 
nect the power and signal-line connections, re- 
move the reperforator cover, and dismount the 
selector unit, motor unit, etc., in the manner 
described in subparagraphs below. 

(a) Removing connections. Remove the two 
power cords and the signal cord from their 
receptacles. Turn the power off before discon- 
necting the cords. 

(b) Removing cover. Open the top of the 
cover to see that no parts of the reperforator 
are hung on the lining of the cover. Close the 
top and, using the handles near the bottom of 
the cover, lift straight up. 

(c) Removing selector unit. Remove the 
three screws holding the selector unit to the 
reperforator frame. Pull the selector unit out- 
ward being careful not to damage the selector 
levers. If necessary to remove the range-finder 
assembly loosen the mounting screw on the 
high end of the scale, remove the other mount- 
ing screw, and slip the assembly off the loose 
screw. 

(d) Removing motor unit. Remove the three 
motor mounting screws with a long screw 
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driver. With both hands move the motor away 
from the motor terminal block. 

(e) Removing line relay. The line relay is 
removed by pulling outward on the relay cover. 

(2) Remove the roll of tape, and any paper 
tags or forms that may be subject to damage 
while the reperforator is being cleaned and re- 
paired. 


(3) Before disassembling the various units 
and assemblies, clean any excess quantities of 
oil, grease, or dirt from around the nuts, 
screws, and fasteners that must be loosened or 
removed so that the wrenches and other tools 
will fit properly. 

(4) Proceed to disassemble the various parts 
and assemblies using the particular tools de- 
signed for each item. 

Note. DO NOT DISASSEMBLE ANY UNITS OR 
ASSEMBLIES BEYOND THE POINT NECESSARY 
TO THOROUGHLY INSPECT AND CLEAN THE 
ENTIRE MECHANISM AND REPAIR OR REPLACE 
ANY DEFECTIVE PARTS. 

(5) When small parts are disassembled, — 
place them in a container and mark them to 
identify their origin. 

(6) Refer to appendix II for illustrations 
showing location of parts and part numbers. 


(7) Vary the sequence with which the work 
is completed in any manner that will make it 
possible to speed up the work involved without 
sacrificing the quality. As an example, most 
experienced mechanics prefer to complete the 
cleaning, washing, drying, etc., of as many 
parts as possible before starting to repair, ad- 
just, and lubricate the various units. This per- 
mits an early and accurate appraisal of the 
number of parts requiring repair or replace- 
ment and the amount of time needed to com- 
plete the work. 


428. Instructions for Special 
Cleaning Procedures 


a. GENERAL. Equipment that has been dis- 
assembled for major overhaul can be thor- 
oughly cleaned by immersing and brushing the 
parts in containers of the appropriate cleaning 
fluids. 

Caution: Do not immerse equipment wiring, 
resistors, capacitors, motor armature, or motor 
windings. 

b. USE OF SPECIAL CLEANING MATERIALS. The 
following cleaning fluids normally available 


through supply channels, are satisfactory for 
use as described below. 

(1) Use cleaning compound, stock No. 
6G236.7, to remove oil, grease, gummy dirt. 
Soak 10 to 15 minutes and flush with very hot 
water. 

(2) Use dry-cleaning solvent (SD) to re- 
move oil, grease, gummy dirt, and paper lint. 

(3) Use carbon tetrachloride only for clean- 
ing electrical contacts. 

c. DRYING. (1) Wiping. Dry parts by wip- 
ing with a clean, dry cloth. Be careful to dry 
the cleaning fluid from all the crevices of the 
parts. 

(2) Oven drying. Dry the parts in an im- 
provised oven heated with electric lamps and 
adjusted to maintain a temperature of about 
160° F.; leave parts in the oven from 1 to 2 
hours. 


429. Inspection Procedure for Major Repairs 


a. GENERAL. The inspection procedures for 
a major overhaul include all items listed in the 
preventive maintenance check list in part three 
together with additional items which may be 
inspected while the reperforator is disassem- 
bled. The inspection will be made to determine 
which parts are satisfactory for reuse, which 
require repairs, and which must be replaced 
with new parts. If the reperforator is damaged 
by foreign objects or during shipment, it may 
only be necessary to disassemble and inspect 
one of the principal units and give the re- 
mainder of the reperforator a preventive main- 
tenance inspection. 

b. FREQUENCY OF MAJOR OVERHAULS. Wide 
variations in the age and general physical con- 
dition of the reperforator and the experience 
of the lower echelon maintenance personnel 
who complete the preventive maintenance work 
affect the need for disassembling the equipment 
for a major overhaul. Differences in the climatic 
conditions under which the equipment is oper- 
ated also affect the length of time between 
major overhauls. Do not completely disassemble 
reperforators until the regular preventive 
maintenance inspection indicates that the gen- 
eral wear on the parts has reached the point 
where they should be disassembled to permit 
a thorough inspection. Reperforators operating 
from 8 to 12 hours per day will ordinarily not 
require a complete overhaul by a higher echelon 


shop more often than at 6- or 8-month intervals. 
Reperforators operating less than 8 hours per 
day may be maintained in such condition that 
a complete overhaul is not warranted even at 
the end of a year in service; very old and well- 
worn equipment operating in tropical regions 
may require a major overhaul every third or 
fourth month. In all cases the thoroughness of 
the preventive maintenance work performed by 
the first and second echelon personnel is the 
principal factor in determining how frequently 
the reperforator must be taken out of service 
and returned to a higher echelon shop for a 
major overhaul. 

c. PROCEDURE. Make the inspection inci- 
dental to repairs after all parts have been 
thoroughly cleaned. Include all related items 
listed in the preventive maintenance check list 
in paragraph 384 and in addition, include a 
thorough inspection of the wearing surfaces of 
gears, cams, levers, springs, bearings, etc., 
which can be inspected only after the equip- 
ment is disasembled. While the parts are dis- 
assembled, make a thorough inspection of the 
surfaces of all castings and supporting parts 
to determine that no breaks or cracks exist. In- 
spect the condition of all wiring, insulating 
strips, and terminal blocks while they are ac- 
cessible. Check carefully the surface condition 
of all clutches, commutators, contacts, etc., and 
the end play of bearings in accordance with de- 
tailed instructions in other paragraphs of this 
section and related paragraphs in requirements 
and adjustment data in section XIV, book 2. 


430. General Reassembly Procedure. 


Reassemble all parts, subassemblies, and units 
in accordance with the following provisions: 

a. Replace all worn or broken parts that 
cause malfunctioning of the reperforator and 
adjust according to directions in the appro- 
priate paragraph in section XIV, book 2. Re- 
place, while the equipment is disassembled for 
checking and repair, any worn parts that have 
not caused trouble but-are likely to before the 
next complete overhaul of the reperforator: 

b. Assemble replaced parts and associated 
parts firmly. Tighten all screws, nuts, and bolts, 
carefully. 

c. Readjust all parts disturbed or replaced 
during repairs at the time of, or immediately 
after, their assembly. 
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d. When dented or flattened areas prevent 
proper turning and adjusting, remove, repair, 
or replace the damaged parts. 

e. Restore to shape and re-use bent or dis- 
torted parts, provided no cracks result likely 
to cause future failure in service, and no hard- 
ened surfaces have softened by repairs. 

f. If the locking edges of lockwashers re- 
“moved during repairs are rounded, replace the 
lockwashers. 

g. Replace any screws or nuts with damaged 
heads. 

h. When screws, nuts, or other parts are 
locked in place by locknuts, don’t loosen or 
remove these parts without first loosening the 
locknut. (Such a procedure is likely to damage 
the threads.) Set up tightly any loosened or 
removed parts on reassembly. 

2. Remove slivers and sharp burrs that are 
a hazard. 


431. Instructions for Replacing Principal 
Reperforator Units 


The order of replacing the units will vary with 
the amount of repair work involved. In all cases 
assemble the component assemblies that make 
up a unit into that unit before replacing the 
unit in the machine. 

a. REPLACEMENT OF SELECTOR UNIT. (1) 
Connect the two line wires to the proper posts 
on the armature. 

(2) Place the unit back on the machine. Take 
care not to damage the selector unit with the 
selector-cam sleeve and friction washer. 

(3) Guide the T-levers into the transfer 
levers. Make sure that each T-lever corresponds 
with its proper transfer lever. 

(4) Replace the two selector-unit bracket 
mounting screws and tighten them firmly. 

(5) Replace the lower space-out lever guide 
post except the guide-post washer and locknut. 

(6) Reposition the space-out lever over the 
lower guide post and replace the upper guide- 
post screw and tighten firmly. 

(7) Replace the space-out lever spring and 
the lower washer and locknut. Tighten just 
enough to allow the lever to work freely with- 
out binding. 

(8) Reinstall the range-finder assembly. 
Take care that the space-out lever is in its 
right place and that the trip-latch stop lever is 
not jammed. 


240 


(9) Position the space-out lever trip end to — 
meet its proper requirement by means of its 
lower guide post, and by bending of the lower 
end of the space-out lever. . 

b. REPLACING THE MAIN SHAFT. (1) Re- 
place the main shaft by inserting the selector 
cam and friction washer through the opening 
in the selector unit. Take care not to damage 
the selector unit or the selector-cam sleeve in- 
dents. Place the main-shaft bearings into their 
proper bearing brackets while lifting the punch- 
arm lever out of the way. 

(2) Replace the main-shaft bearing clamps 
and tighten the screws just enough to allow 
proper positioning of main shaft by light taps. 

(3) Position the main shaft by alineing the. 
selector-cam sleeve indents with their respec- 
tive selector levers, and tighten the four main- 
shaft bearing-clamp mounting screws. 

(4) Insert the punch-arm adjusting link into 
the punch hammer and adjust to meet require- 


- ments given in section XIV, book 2. 


(5) Replace the chad chute by means of its 
two mounting screws. 

c. REPLACING THE MOTOR UNIT. (1) Mount 
the motor unit on the base after all repairs and 
lubrication are completed. Place the unit on 
the base and push back against the spring con- 
tacts. Holding it in this position, put the three 
mounting screws in place. Tighten the two 
front screws and then back them off about one- 
fourth of a turn. Do not tighten the rear mount- 
ing screw until proper gear clearance has been 
accomplished. 

(2) See section XIV, book 2, for require- 
ments and adjustments of the main-shaft drive 
gear clearances. 

d. PERFORATOR UNIT. (1) Replace the per- 
forator unit onto the machine by hooking the 
space-out lever over the lower space-out lever 
guide post and insert the T-levers into their 
respective transfer levers. 

(2) Insert the two perforator-bracket mount- 
ing screws on the top of the main frame and 
tighten. 

(3) Rehook the punch-arm spring. 

(4) Insert the punch-lever adjusting link 
into the hole on the punch hammer, and adjust 
to meet specifications as given in section XIV, 
book 2. 

(5) Replace the tape reel by means of its 
two bracket mounting screws and its one 
bracket-arm mounting screw. 


(6) Adjust the space-cut lever to the proper 
place in its slot in the selector unit to meet 
requirements as outlined in section XIV, 
book 2. 

e. REPLACING COVER. Place the cover back 
on the machine. Take care not to damage the 
equipment. 


432. Emergency Repairs 


a. GENERAL. Under emergency conditions 
normal requirements for new replacement parts 
may have to be set aside and any available 
parts, assemblies, or units used to restore serv- 
ice. 

Note. USE LOCALLY-CONSTRUCTED OR TEM- 
PORARILY-REPAIRED PARTS AND NONSTAND- 
ARD ITEMS OR ADJUSTMENTS TO RESTORE 
SERVICE ONLY UPON PROPER AUTHORITY 
AND REPLACE OR READJUST THEM AT THE 
EARLIEST POSSIBLE OPPORTUNITY. 

b. CASTING REPAIRS. Frames of cast iron or 
steel may sometimes be repaired by brazing. 
Take great care in setting up broken castings 
for brazing especially when small errors in po- 
sitioning cannot be corrected by adjustment. 


c. STRIPPED THREADS. (1) When threads in 
parts have been stripped they can sometimes be 
repaired by using the next larger size tap that 
has the same number of threads per inch, and by 
using the next larger size screw. For example, 
a No. 6-32 thread that has been stripped can be 
retapped with a No. 8-32 tap, and a No. 8-32 
screw used instead of the No. 6-32 screw. 

(2) When the above method is not suitable, 
make repairs by drilling a clearance hole for 
the screw, and solder a steel hexagon nut over 
the hole on the side away from the screw. 

d. REPAIRS BY SOLDERING. Solder may be 
used in joining any metals which can be tinned, 
such as copper, brass, or steel; but make the 
repairs in such a way that there is little strain 
on the solder. Both the sheet metal and the re- 
paired part must be tinned, using an acid flux. 
When acid flux is used for tinning, clean the 
parts in hot water to remove the traces of acid 
left after soldering. 

e. TEMPERED METAL PARTS. (1) Parts such 
as small springs, broken near the ends, may 
sometimes be used by turning up a new end 
loop with a pair of pliers. 

(2) Large springs and tools that are broken 
near the ends can sometimes be heated and bent 


into shape. Certain tools can be heated, re- 
formed, hardened, tempered, and resharpened 
to restore their usefulness. 


433. Painting and Refinishing 


a. When a touch-up job is required on the 
painted surfaces of the chests or reperforators, 
apply paint with a small brush. When numerous 
sears and scratches warrant complete repaint- 
ing, remove the cover, panels, etc., and com- 
plete the work where there is no possibility of 
damaging the reperforator mechanism. Use 
dry-cleaning solvent (SD) to soften, and sand- 
paper to clean rust spots and corroded metal 
surfaces. 

Caution: Don’t use steel wool. Minute par- 
ticles of steel wool frequently enter the case 
and cause harmful internal shorting or ground- 
ing of circuits. 

b. Use only paint authorized and consistent 
with existing regulations in painting or refin- 
ishing the chests or reperforators. 

c. Refer to section VIII, book 2, for informa- 
tion on moistureproofing and fungiproofing 
after repairs. 


434. Instructions for Base Repairs 


a. After all the necessary units have been 
removed from the reperforator base, remove 
the base plate by removing the four screws 
which fasten it to the reperforator base. 

b. All parts and wiring are accessible for 
inspection. Clean them as instructed in pre- 
ventive maintenance cleaning instructions, 
paragraph 39, and special cleaning instruc- 
tions in paragraph 427. 

c. Inspect the wiring carefully for damage 
at fasteners and where it passes through open- 
ings in the casting or other parts. When the 
insulation has been seriously damaged or soft- 
ened by oil and grease, replace the entire length 
of wire. When several wires have been dam- 
aged, replace the entire harness. Use rubber and 
friction tape for temporary repairs. 

d. Clean all contacts with cloth dampened 
with carbon tetrachloride. Burnish the contacts 
and reposition when necessary. Refer to section 
XIV, book 2, for instructions on spring ten- 
sions. 

Note. Refer to section VIII, book 1, moistureproofing 


and fungiproofing instructions, and treat the bottom 
of this base before reassembling the base plate. 
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e. Reassemble the base plate to the reper- 
forator base in the reverse-order of the instruc- 
tions for disassembly in a above. 

f. Clean cords, plugs, and terminal block con- 
nections on the top of the base as described in 
section V, book 2, and replace any parts found 
on inspection to be seriously worn. 


435. Instructions for Repair and 
Replacement of Cover 


a. The repairs to the various parts of the 
eover are limited to cleaning as described in 
preventive maintenance instructions, para- 
graph 379, and straightening bent parts before 
refinishing as described in paragraph 432. 

b. Replace any missing screws. 

c. When a cover or door mounting screw is 
broken and cannot be replaced, drill a hole with 
a small drill and tap it to accommodate a new 
flathead screw. Countersink the hole for the 
head of the new screw. 

d. Replace the padding and facing that has 
become frayed which might drop into the mech- 
anism. 

e. Replace broken lid stop arm and bracket. 


436. Introduction to Nontyping Reperforator 
Unit Repairs 


a. Instructions required for a major over- 
haul of the nontyping reperforator unit are 
grouped in the paragraphs immediately fol- 
lowing this paragraph. The instructions are ar- 
ranged by the principal assemblies and sub- 
assemblies of the nontyping reperforator unit 
for easy reference when repairs to a single 
item are necessary. 

b. The various assemblies should be disas- 
sembled only to the extent necessary to com- 
plete the work involved. Complete disassembly 
of the nontyping reperforator unit is warranted 
only when the unit has been subjected to sand, 
grit, or some corrosive element. 


437. Removing and Disassembling 
Reperforator Unit Subassemblies 
a. RANGE-FINDER ASSEMBLY. (1) Remove 
the two screws that mount the range finder on 
the selector assembly. (See fig. 222). 
(2) Remove the bell-crank screw; remove 
the bell crank. Remove the trip-latch screw, and 
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remove trip latch and spring. Remove stop- 
lever screw locknut and stop-lever screw. Re- 
move stop-lever spring and stop lever. 


b. SELECTOR ASSEMBLY. (1) Removal of se- 
lector armature. Remove the armature spring. 
Loosen the armature pivot-screw locknut, and 
remove the pivot screw. Remove the armature 
carefully by moving the armature in the direc- 
tion of removed pivot screw until armature is 
clear of opposite pivot and withdraw armature. 

(2) Removal of selector magnets. Remove 
the two screws that mount the magnet bracket 
to the selector assembly and remove the magnet 
bracket. Disconnect the two line leads from the 
magnets. Pull the magnets on a straight line 
away from the side of the machine. 

(3) Removal of selector assembly. Remove 
the lower space-out lever guide post. Remove 
the two screws that mount the selector assembly 
on the reperforator main frame. Carefully re- 
move the selector assembly making certain that 
the T-levers and transfer levers are not dam- 
aged when they are disengaged. Pull the selec- 
tor assembly directly away from the machine in 
line with the main shaft holding the clutch 
throw-out lever in a direction opposite to its 
spring pull. Handle the selector assembly with 
care. Don’t damage the small parts. 

(4) Removal of selector levers, swords, and 
T-levers. Remove the selector lever springs 
and the locking-lever spring. Remove the five 
nuts and washers that clamp separator plates. 
together. Remove separator plates, swords, 
T-levers, selector levers, and locking lever. 

c. REMOVAL OF THE TAPE-REEL ASSEMBLY. 
Remove the two tape-reel bracket mounting 
screws. Remove the tape-reel bracket arm 
mounting screw. Lift the tape-reel bracket as- 
sembly straight up from the machine. 

d. REMOVAL OF PERFORATING ASSEMBLY. (1) 
Remove the tape space-out lever from its lower 
guide post. 

(2) Remove punch-arm adjusting link by 
backing off adjusting nut as far as it will go. 

(3) Remove the punch-arm spring. 

(4) Remove the two perforator assembly 
bracket mounting screws. 

(5) Remove the perforator assembly by lift- 
ing straight up from the base. Take care not 
to damage the T-levers or transfer levers when 
they disengage. 
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Figure 233. Removal of main shaft. 


438. Reassembling Nontyping Reperforator 
Unit Subassemblies 


a. In general all parts are reassembled in 
the reverse order in which they are disassem- 
bled. If the parts have been cleaned and the 
surfaces are free from oil, relubricate them as 
they are reassembled. Give particular attention 
to all parts which are not easily accessible after 
the reassembling is completed. 

b. Any adjustments which have been altered 
in the process of disassembling, cleaning, re- 


pair, replacement, or reassembly of the parts 
must be completely readjusted according to the 
related instructions in section XIV, book 2. 


439. Removing and Inspecting Main Shaft 


a. GENERAL. Most repairs to the main-shaft 
parts are made by replacing the part. Main- 
shaft parts between the main-bearing locknuts 
and the nearest shaft end can be replaced with- 
out removing the main shaft from the reperfor- 
ator unit. (See fig. 233.) If the main shaft must 
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Figure 234. Main-shaft parts in sequence of removal. 
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be removed to get at the part that must be 
serviced or replaced, completely disassemble, 
clean, inspect, and lubricate the shaft before 
assembling it. 

b. REMOVAL CF MAIN SHAFT FROM REPER- 
FORATOR. Remove the three screws that mount 
the motor to the base and move the motor aside. 


(1) Remove the two screws that mount the 
range finder on the selector assembly and re- 
move the range finder. (See fig. 233.) 


(2) Remove the outer selector-cam friction- 
clutch plate, by turning the plate clockwise with 
a large screw driver, and remove selector cam. 


(3) Remove the two mounting screws on the 
chad chute, and remove the chute. 


(4) Remove the four screws that hold the 
main bearing caps in place. 

(5) Hold the punch lever up and away from 
its cam, and remove the main shaft. 


c. REMOVAL OF MAIN-SHAFT Parts (fig. 
234). (1) Removal of the selector cam. The 
selector cam may be removed from the main 
shaft without removing the shaft from the re- 
perforator. See b (2) and (3) above. 

(2) Removal of punch-arm cam. After re- 
moving the selector-cam sleeve, remove the 
inner selector-cam friction clutch and the se- 
lector-unit friction spring. Grasp main-shaft 
drive gear in one hand and remove the upper 
main-shaft bearing locknuts (2) by turning 
clockwise from the selector-cam end. Remove 
the upper main-shaft bearing, the main-shaft 
clutch, the main-shaft clutch spring, then re- 
move the punch-arm cam. Remove punch-arm 
cam friction-clutch spring and punch-arm cam 
friction-clutch friction washers and plates. 

(3) Removal of the main-shaft drive gear. 
The main-shaft drive gear may be removed 
from the main shaft without removing the 
shaft from the reperforator. Remove the three 
mounting screws in the fiber gear and slip the 
gear off the lower end of the main shaft. 

(4) Removal of the lower main-shaft bear- 
ing. Remove the two locknuts on the lower end 
of the main shaft turning them counterclock- 
wise. Remove the main gear; then remove the 
lower main-shaft bearing. 


440. Repairing and Replacing Main Shaft 


a. INSPECTION AND REPAIR PROCEDURE. (1) 
Gummy friction washers. Gummy friction 


washers can usually be cleaned in dry-cleaning 
solvent (SD). Thoroughly dry and lubricate 
the washers with oil before reassembly. Re- 
place any washers that have a hardened sur- 
face or have lost their absorbent qualities, 

(2) Selector-cam unit. When the selector 
cams become worn so that the requirements | 
and adjustments of the selector mechanism 
given in section XIV, book 2, cannot be met be- 
cause the points of the selector cam are worn, 
replace the selector cam with a new unit. 

(83) Drive gear. Replace the main-shaft drive 
gear when it becomes badly worn or when the 
proper clearance cannot be obtained by adjust- 
ment. (See par. 459.) Replace the gear if any 
of the teeth are missing. If the new gear is 
supplied without the hub, disasemble the old 
gear unit by removing the three hub mounting 
screws and lockwashers and mount the new 
gear on the old hub. 

b. REPLACING MAIN SHAFT. (1) Remove the 
motor unit from the base. The main shaft can 
be replaced with the selector unit in place but 
the range-finder assembly must be removed as 
described in paragraph 427. 

(2) Remove the selector cam and preceding 
components from the main shaft if they are not: 
already removed and slide main shaft in place. 

(3) Move the punch-arm lever and the clutch 
throw-out lever until the main shaft will slide 
past and into place. 

(4) Place the bearing caps on the main 
bearings and tighten screws just enough to 
prevent the shaft from shifting. 

(5) Place the selector cam and associated 
parts on the end of the shaft. 

(6) Replace the punch-arm adjusting link 
into the slot on the punch arm and adjust the 
link to specifications given in paragraph 464. 

(7) Replace the motor unit, tightening the 
three screws holding it to the reperforator unit 
base. Make certain that the friction-clutch 
plates face in the right direction and that the 
selector-cam ends fit into the slots of the 
driven-clutch plates. After the driving-clutch 
plate on the end of the shaft has been tightened, 
check to see if the selector cam can be turned 
by hand. Cam should turn without difficulty. 

(8) Refer to related paragraphs in section 
XIV, book 2, for complete instructions on the 
adjustment of the main shaft and range finder 
which must be completed before the reperfor- 
ator can be operated. 
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Section XIV. REQUIREMENTS AND ADJUSTMENTS 


441. Introduction to Test Requirements and 
Adjustment Procedures 


a. GENERAL. The data in this section includes 
all test requirements and adjustments for non- 
typing reperforators. The information is ar- 
ranged in the sequence that will normally be 
followed when a test and adjustment of a com- 
plete nontyping reperforator is undertaken. 

b. INDEX. When a complete test and adjust- 
ment is not involved, refer to the index to locate 
the desired information. 

Caution: ALWAYS REMEMBER THAT A 
CHANGE IN ANY ONE ADJUSTMENT RE- 
QUIRES THE CHECKING OF ALL RE- 
LATED ADJUSTMENTS. 


442. Details of Requirements and Procedures 


The information in each paragraph is arranged 
under three headings: preparation, require- 
ments, and adjustments. 

a. PREPARATION. Necessary instructions for 
arranging the unit for testing or adjusting are 
furnished under this heading. 

b. REQUIREMENTS, Measurements, spring 
tensions, settings, etc., that have been found 
to give the best results are furnished under 
this heading. Some requirements have a very 
small working margin and others have a large 
working margin. Owing to slight differences in 
various machines of the same model, some re- 
perforators function much better when clear- 
ances are adjusted to minimum values recom- 
mended, and other reperforators give better 
results with clearances adjusted to maximum 
values. The same is true for spring tensions, 
air gaps, etc. Therefore the requirements given 
in this manual for clearances, spring tensions, 
etc., should be applied as necessary to give the 
best results and operation. 

c. ADJUSTMENTS. Each adjustment is de- 
scribed in text and, for emphasis, is often indi- 
cated in the illustrations. The adjustments vary 
in nature, including replacing an old spring 
with a new one, bending a leaf spring with a 
spring bender, repositioning an eccentric screw, 
inserting shims between parts, etc. As a start- 
ing point when making adjustments set the 
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clearances etc., midway between the minimum 
and maximum values until it can be determined 
if more critical adjustments are required. 


443. Preparation for Checking and Adjusting 


a. GENERAL. Reperforator adjustments are 
made on the basis of various units and assem- 
blies. To facilitate checking and adjusting, it 
is necessary to remove some of the units and 
assemblies 0: to set up certain functions. 

b. REMOVING AND REPLACING ASSEMBLIES 
AND UNITS FROM ASSOCIATED EQUIPMENT. Re- 
fer to disassembly and reassembly information 
in section XIII, book 2, for detailed informa- 
tion when required. 

c. SETTING UP A CERTAIN CHARACTER OR 
FUNCTION. When the preparation for any ad- 
justment specifies setting up a certain charac- 
ter or function, use the following method: Ro- 
tate the motor fan or governor counterclock- 
wise, as viewed from the fan or governor end, 
until the locking lever is about to drop off the 
long, high part of the locking cam. Move the 
armature extension (if the unit is equipped 
with a pulling magnet selector) or the selector 
arm (if the unit is equipped with a holding 
magnet selector) to the operated (marking) 
or unoperated (spacing) side in accordance 
with the first selecting impulse of the code com- 
bination to be set up. Refer to code chart. (See 
fig. 21.) Hold the armature extension or the 
selector-arm extension in this position, and 
again rotate the motor fan or governor until 
the top (No. 1) selector sword has been posi- 
tioned and the locking lever is on a peak of the 
locking cam. Position the armature extension or 
the selector-arm extension in accordance with 
the second impulse of the code combination to 
be set up and repeat the procedure followed 
in positioning the top (No. 1) selector sword. 
Position all of the selector swords following 
the foregoing procedure. When all swords have 
been positioned and the main clutch has been 
engaged, further rotation of the motor fan 
or governor will ¢ause the unit to select the 
character or to perform the function which 
has been set up. 
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Figure 235. Selector separator-plate requirements. 


d. SPRING TENSION. Spring-tension values 
given in this manual were derived from meas- 
urements made with teletype spring scales 
which are calibrated for use in a vertical pull 
position. When the scales are used in any other 
position the reading is an indicated value. To 
get the proper spring-value readings, use spring 
scales as shown in the illustrations included in 
tool equipment TE-—50. 

e. FIXED Pivots. Solid black circles on illus- 
trations indicate fixed pivots. 


444. Selector Separator-Plate Adjustment 
(fig. 235) 

Note. This adjustment is to be checked only if the 
selector mechanism is disassembled. 

a. PREPARATION. None required. 

b. REQUIREMENTS. The leaf springs of the 
separator plates should exert a light pressure 
upon the swords. 

c. ADJUSTMENT. Remove the sepzrator 
plates, bend the leaf springs at the narrow por- 
tions so that the ends will be from 0.045 inch 
to 0.055 inch below the under surface of the 
straight portions. 


445. Main-Shaft Adjustment 


a. PREPARATION. Set the reperforator on its 
back. 

b. REQUIREMENTS. When the main shaft is 
rotated, the selector cams on the selector-cam 
sleeve should line up with their respective se- 
lector levers. 

c. ADJUSTMENT. Loosen the four screws that 
hold the main-shaft bearing brackets, set the 
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position of the main shaft, and retighten the 
four screws that hold the main-shaft bearing 
brackets. 


446. Selector-Lever Spring Tension 
Adjustment (fig. 239) 


a. PREPARATION. Rotate the main shaft until 
the selector-cam sleeve is in its stopped posi- 
tion. With the transfer levers in the spacing 
position, hook an 8-ounce scale over the top of 
each transfer lever as it is tested and pull 
horizontally to the right. 

b. REQUIREMENTS. It should require from 
11% to 3 ounces to move each lever to the mark- 
ing position. The levers should start back at 
not less than 114 ounce. 

c. ADJUSTMENTS. If requirement is not met, 
replace with a new spring. 


447. Selector-Armature Adjustment (fig. 237) 


a. PREPARATION. Unhook the locking lever 
spring from the locking lever. 

b. REQUIREMENTS. The armature should be 
free on its pivot screws, with barely perceptible 
end play. There should be some clearance, but 
not more than 0.008 inch, between the inner 
surface of the armature locking wedge and the 
No. 5 sword, under the following conditions: 
when the No. 5 selector lever is resting on the 
peak of its cam; when the No. 5 sword is held 
against the outer separator plate without bend- 
ing the latter; when the armature end play is 
taken up in a direction to reduce the specified 
clearance to a minimum; and when the locking 
lever spring is removed. 
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Figure 236. Selector-lever spring tension requirements. 


c. ADJUSTMENTS. If there is no clearance 
between the armature locking wedge and the 
No. 5 sword, loosen the locknut on the outer 
pivot screw and adjust to obtain the clearance, 
noting that a quarter-turn of the screw is equiv- 
alent to approximately 0.006 inch. Remove the 
armature bracket and adjust the inner pivot 
screw to obtain the proper armature end play. 
Replace the armature bracket. If there is more 
than 0.008-inch clearance, remove the arma- 
ture bracket and adjust the inner pivot screw. 
Replace the bracket and adjust the armature 
end play by means of the outer pivot screw. Re- 
hook the armature-detent spring to the arma- 
ture detent. 


448. Selector-Armature Bracket Link 
Adjustment (figs. 238 and 239) 


a. PREPARATION. Remove the range-finder 
assembly. Unhook the locking-lever spring, 
loosen the magnet-bracket mounting screws, 
and move the bracket to its lowest position. 
Loosen the armature-bracket mounting screws, 
the guide-post locknut, and back off the arma- 
ture stops. Move the bracket eccentric out of 
the way. Rotate the main shaft until the No. 5 
selector lever rests on the peak of its cam. 

b. REQUIREMENTS. The position of the arma- 
ture bracket should be such that a line through 
the center of the No. 5 sword extends approxi- 
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mately through the center of the armature 
pivot screw when the swords are held midway 
between the stop posts by means of the No. 
72581 gauge pins. 

ce. ADJUSTMENT. Hold the swords in a posi- 
tion midway between the two stop posts by 
means of the No. 72581 gauge pins inserted 
between the stop posts and the swords. Be 
sure that both the armature extension arms 
are between the arms of the swords. With the 
swords held in this position, place the No. 
73370 locating gauge over the ends of the ‘No. 
5 sword so that the two legs of the gauge are 
against the ends of the two sword arms. Move 
the bracket to a position where both the arma- 
ture extension arms are against the flat sur- 
face between the legs of the gauge. Hold the 
bracket in this position and tighten the guide- 
post locknut. Remove the locating gauge and 
the two gauge pins. 


449. Selector-Armature Bracket Adjustment 
(fig. 239) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. The position of the arma- 
ture bracket should be such as to provide some 
clearance, but not more than 0.040 inch, be- 
tween each sword and either stop post under 
the following conditions: rotate the main shaft 


until the No. 5 selector lever is resting on the 
peak of its cam. With the armature jn its un- 
operated (spacing) position, moving the spac- 
ing arm of the No. 5 sword against the arma- 
ture extension. Then rotate the armature slowly 
toward the marking position until the arma- 
ture just leaves the spacing arm of the No. 5 
sword. Check the clearance between the No. 5 
sword and the spacing stop post. Unhook the 
armature spring at its adjusting screw and 
with the selector armature in its operated 
(marking) position, move the marking arm 
of the No. 5 sword against the selector-arma- 
ture extension. Then rotate the armature slowly 
toward the spacing position until the armature 
just leaves the marking arm of the No. 5 sword. 
Check the clearance between the No. 5 sword 
and the marking stop post. With each selector 
lever on the peak of its cam, each associated 
sword should be tried for the foregoing require- 
ment of some clearance, but not more than 
0.040 inch, between each sword and stop posts. 


c. ADJUSTMENTS. Tighten the armature- 
bracket mounting screws just enough so that 
the bracket may be moved by tapping it lightly. 
By rotating the bracket on its pivot, the clear- 
ance between the swords and the stop posts 
may be regulated. If this clearance is more than 
0.040 inch, move the bracket in a direction to 
bring the armature toward the sword. If there 
is no clearance, move the bracket in the opposite 
direction to bring the armature away from the 
sword. After the bracket is set and both screws 
are tightened move the eccentric stop against 
the bracket and tighten its screw. The eccentric 
and link will, therefore, determine the position 
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of the bracket. The bracket may be removed by 
simply removing the two bracket screws. In 
replacing, hold the bracket against the eccen- 
tric stop, while tightening the two bracket 
screws. Replace the armature spring. 


450. Armature Stop Adjustment 
(figs. 239 and 240) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. The No. 5 sword arms 
(spacing and marking) should clear their as- 
sociated arms on the selector armature exten- 
sion by from 0.040 inch to 0.042 inch when the 
engaging face of an opposite sword arm is 
against the engaging face of its armature ex- 
tension arm and the No. 5 selector lever is 
on the high part of its cam. 

c. ADJUSTMENT. To adjust the clearance be- 
tween the side of the marking extension of the 
armature and the marking arm of the sword, 
reposition the armature stop screw with the 
armature in its unoperated position. To adjust 
the clearance between the spacing extension of 
the armature and the spacing arm of the sword, 
reposition the armature stop nut with the arma- 
ture in the operated position. If necessary, 
pinch the nut to make it tight on its screw. 
Recheck the clearance between the marking ex- 
tension. of the armature and marking arm of 
the sword. Replace the locking-lever spring. 


451. Armature Locking-Wedge Adjustment 
(fig. 236) 
a. PREPARATION. None required. 
b. REQUIREMENTS. There should be from 
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Figure 237. Selector-armature requirements. 
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Figure 238. Selector-armature bracket link requirements. 


0.008-inch to 0.012-inch clearance between the 
point of the armature locking wedge and the 
point of the locking lever when the locking 
lever is on the long, high part of the locking 
cam and the two points are in line. 

c. ADJUSTMENT. Move the locking wedge for- 
ward or backward in its slot in the armature 
extension by means of the locking-wedge lock- 
nut. 


452. Armature Locking-Lever Spring Tension 
Adjustment (fig. 236) 
a. PREPARATION. Move the locking lever to 


the high part of the locking cam, hook a 32- 
ounce scale in the spring hole of the locking 
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lever and pull in line with the spring under 
the magnet bracket. 

b. REQUIREMENTS. It should require from 
10 to 14 ounces to start the lever moving. 

c. ADJUSTMENT. If the requirement is not 
met, replace with a new spring. 


453. Stop-Lever Eccentric Screw Adjustment 
(fig. 241) 


a. PREPARATION. Remove the range-finder 
assembly. 

b. REQUIREMENTS. The stop lever on the 
range-finder assembly should overtravel the 
latching surface of the trip latch by from 
0.004 inch to 0.006 inch. 
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Figure 239. Selector-armature bracket requirements. 
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ec. ADJUSTMENT. Adjust the stop-lever ec- 
centric screw to obtain this overtravel. Be sure 
that the tightening of the eccentric-screw nut 
does not disturb the adjustment. 


454. Stop-Lever Spring Tension Adjustment 
(fig. 242) 

a. PREPARATION. Remove the range-finder 
assembly. Hold the trip-latch plunger operated 
and hook an 8-ounce scale at the end of the 
stop lever on the range-finder assembly. 

b. REQUIREMENTS. It should require from 84, 
to 114 ounces to start the lever moving. 

c. ADJUSTMENT. If this requirement is not 
met, replace with a new spring. 


Note. Be sure that the stop-lever eccentric has been 
adjusted before taking this reading. 


455. Trip-Latch Spring Compression 
Adjustment (fig. 241) 


a. PREPARATION. Remove the range-finder 
assembly. Hold the range-finder assembly in a 


SELECTOR CAM 


horizontal position and apply an 8-ounce scale, 
held vertically, to the step of the trip latch. 

b. REQUIREMENTS. It should require from 1 
to 1144 ounces when pushing upward to start 
the trip latch moving. 

c. ADJUSTMENT. If the requirement is not 
met, replace with a new spring. Replace the 
range-finder assembly, taking care that the trip- 
latch plunger does not jam against the arma- 
ture trip-off eccentric screw when remounting. 


456. Armature Trip-off Eccentric-Screw 
Adjustment (fig. 243) 


a. PREPARATION. Rotate the main shaft until 
the stopping edge of the stop lever is directly 
opposite the latching surface of the trip latcn. 

b. REQUIREMENTS. When the armature is in 
the unoperated position there should be some 
clearance, but not more than 0.002 inch, be- 
tween the stop lever and the trip latch. The 
trip-latch plunger should have at least 0.002- 
inch end play when the armature is held against 
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Figure 240. Armature stop requirements. 
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Stop-lever eccentric screw requirements. 
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Figure 242. Stop-lever spring tension requirements, 
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Figure 243. Armature trip-off eccentric-screw 
requirements, 


the marking stop and with the stop lever clear 
of the latching surface of the trip latch. 

c. ADJUSTMENT. Obtain these requirements 
by means of the armature trip-off eccentric 
screw. 


457. Magnet Bracket Adjustment (fig. 239) 


a. PREPARATION. None required. 

b. REQUIREMENTS. There should be from 
0.002-inch to 0.007-inch space between each 
magnet core and the armature antifreeze strip 
for solid core magnets and some, not more than 
0.004 inch, for laminated core magnets when 
the armature is against the operated stop 
(marking stop). The sides of the solid magnet 
cores should aline with the edge of the arma- 
ture. The ends of the cores of both style mag- 
nets should be parallel to the face of the arma- 
ture. 

c. ADJUSTMENT. Adjust by means of the 
magnet-bracket mounting screws. 


458. Magnet-Coils Adjustment 


a. PREPARATION. None required. 
b. REQUIREMENTS. The front edge of the 
solid magnet core of the front magnet coil 
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should aline within 1/64 inch of the front edge 
of the armature. 

c. ADJUSTMENT. Adjust by means of the 
magnet-coil mounting screws. 


459. Motor-Unit Adjustment 
a. PREPARATION. None required. 


b. REQUIREMENTS. There should be a mini- 
mum backlash without binding between the 
motor pinion and the main-shaft gear. Check 
this backlash for one complete revolution of 
the main-shaft gear. 


c. ADJUSTMENT. Loosen the three mounting 
screws and position the motor unit by means of 
the adjusting screw (located to the left of the 
right-hand motor mounting screw). 


460. Main-Shaft Clutch Throw-Out Lever 
Adjustment (fig. 244) 


a. PREPARATION. None required. 


b. REQUIREMENTS. The clutch teeth should 
be separated by from 0.010 inch to 0.020 inch 
when totally disengaged. 


c. ADJUSTMENT. Adjust the clutch throw- 
out lever by means of its pivot screws. After 
the clearance is obtained, the clutch throw-out 
lever should be free in its bearings with no per- 
ceptible end play. 


461. Selector-Clutch Torque Adjustment 
(fig. 245-B) 

a. PREPARATION. Start the motor and let it 
run for at least 10 minutes. Hook a 32-ounce 
scale to the selector-cam sleeve stop arm. Pull 
at right angles to the stop arm. 
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Figure 244. Main-shaft clutch throw-out lever requirements. 


b. REQUIREMENTS. It should require a pull 
of from 14 to 18 ounces to hold the sleeve sta- 
tionary. 

c. ADJUSTMENT. Replace felt friction wash- 
ers. 


462. Clutch Throw-Out Lever Spring Tension 
Adjustment (fig. 244) 


a. PREPARATION. Move the clutch throw-out 
lever to the low part of its cam. Hook an 8- 
ounce scale to the clutch throw-out lever at the 
spring hole and pull at right angles. 

b. REQUIREMENTS. It should require from 
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Figure 245. 


214 to 4 ounces to start the lever moving. 
c. ADJUSTMENT. If the requirement is not 
met, replace with a new spring. 


463. Main-Shaft Friction-Clutch Torque 
Adjustment (fig. 245-A) 


a. PREPARATION. Run the motor for at least 
10 minutes, energize the magnets, hook a 32- 
ounce scale over the top screw on the cam, pull 
at right angles to a line drawn through the 
center of the two cam mounting screws. Hold 
the punch arm away from its cam. 

b. REQUIREMENTS. It should require from 6 
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Selector-clutch torque requirements. 
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to 10 ounces to start the cam moving from its 
normal position. 

c. ADJUSTMENT. Replace felt friction wash- 
ers. 


464. Punch-Arm Shaft Adjustment 


a. PREPARATION. None required. 

b. REQUIREMENTS. (1) With the punch arm 
held against the front bearing block, the end 
of the shaft should be flush with the front of 
the bearing block. 

(2) The punch-arm shaft should be free to 
turn with minimum end play. 

c. ADJUSTMENTS. (1) Remove the punch- 
hammer spring and adjust the position of the 
punch-arm on the shaft by means of the punch- 
arm setscrew. 

(2) Position the collar at the rear bearing 
bracket by means of the collar setscrews. Re- 
place the punch-hammer spring. 
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Figure 246. Main-shaft clutch spring tension 
requirements. 
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465. Main-Shaft Clutch Spring Tension 
Adjustment (fig. 246) 


ad. PREPARATION. Remove the large chad 
chute. Hook a 32-ounce scale over the throw- 
out cam on the driven member. 

b. REQUIREMENTS. With the clutch driven- 
member teeth resting against the driving-mem- 
ber teeth, but not engaged, it should require 
from 22 to 30 ounces to separate the teeth when 
the pull is applied as nearly in line with the 
shaft as possible. 

c. ADJUSTMENT. If requirement is not met 
replace with a new spring. Replace the chad 
chute. 


466. Transfer-Lever Position Adjustment 
(fig. 247) 
a. PREPARATION. None required. 


b. REQUIREMENTS. (1) With the No. 4 trans- 
fer lever in the spacing position and the No. 5 
transfer lever in the marking position and the 
selector-cam sleeve in the stop position, the 
clearance between the engaging surfaces of the 
No. 5 sword and the armature extension, with 
the armature in the spacing position A, should 
be the same within 0.005 inch as the clearance 
between the No. 4 sword and the armature ex- 
tension, with armature in marking position B. 

(2) The transfer levers should be positioned 
so that they line up with the selector T-levers. 

c. ADJUSTMENTS. (1) Loosen the two screws 
holding the punch-unit bracket to the frame, 
and adjust its position using the rear screw 
as a pivot. 
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Figure 247. Transfer-lever position requirements, 
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Figure 248. Roller-arm position requirements. 


(2) Adjust by means of the transfer-lever 
stud locknut. 


467. Punch-Hammer Adjusting-Nut 


Adjustment 

a. PREPARATION. None required. 

b. REQUIREMENTS. The punch-hammer ad- 
justing nut (fig. 252) should be adjusted so 
that the punches are driven through the tape 
sufficiently to punch clearly. 

c. ADJUSTMENT. Place a piece of tape in the 
die. Back off the punch-hammer adjusting nut 
so that when main shaft is rotated with the 
LETTERS signal set up on the selectors, the 
punches will fail to punch holes in the tape. 
Adjust the adjusting nut, by advancing slowly 
until all the holes are just punched cleanly in 
the tape; then advance the adjusting nut an 
additional quarter-turn and tighten locknut. 


468. Lock-Bail Position Adjustment (fig. 248) 

ad. PREPARATION. Set up the Y combination 
and rotate the main shaft until the punch ham- 
mer is in its extreme upward position. 

b. REQUIREMENTS. The edge of the lock-bail 
should be firmly seated between at least two 
transfer levers, one in the marking position 
and one in the spacing position. 

c. ADJUSTMENT. Position the lock-bail by 
means of the eccentric shaft, using the upper 
semicircle of the adjustment only. 


469. Roller-Arm Position Adjustment 
(fig. 248) 
a. PREPARATION. With the main shaft in its 
stopped position, hold the transfer levers in the 
center of their travel. 


.025"T0 040" 


b. REQUIREMENTS. There should be a clear- 
ance of from 0.025 inch to 0.040 inch between 


- the top of any transfer lever and the edge of 


the lock-bail. 
c. ADJUSTMENT. Adjust the position of the 
roller arm by means of its mounting screws. 


470. Lock-Bail Spring Tension Adjustment 
(fig. 248) 


a. PREPARATION. Move the _ selector-cam 
sleeve to its stop position. Hook a 32-ounce scale 
at the center of the locking edge of the bail and 
pull upwards. 

b. REQUIREMENTS. It should require from 6 
to 10 ounces to start the bail moving. 

c. ADJUSTMENT. If requirement is not met, 
replace with a new spring. 


471. Punch-Hammer Pivot-Screws 
Adjustment 


a. PREPARATION. Move the punch-hammer to 
its lower (unoperated) position. 

b. REQUIREMENTS. The punch levers should 
line up with their respective punch-block tape 
pins, and the punch-hammer should have some 
end play, but not more than 0.004 inch. 

c. ADJUSTMENT. Adjust the punch-hammer 
pivot screws. 


472. Feed-Roll End-Play Adjustment 


a. PREPARATION. None required. 
b. REQUIREMENTS. The feed roll should have 
some end play, but not more than 0.004-inch. 
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Figure 249. Tape-tension lever stud requirements. 
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Figure 250. Tape-feed roll detent spring tension requirements. 


c. ADJUSTMENT. Add or remove shims be- 
tween the feed-roll bearing plate and the punch 
block. 


473. Tape-Feed Roll Bearing Plate 
Adjustment 

a. PREPARATION. Hold the feed pawl, tape- 
tension lever, and the feed-roll detent lever 
away from the feed roll. 

b. REQUIREMENTS. The feed role should be 
free to turn without any tendency to bind. 

c. ADJUSTMENT. Position the feed-role bear- 
ing plate by means of its mounting screws. 


474. Tape-Tension Lever Stud Adjustment 
(fig. 249) 

a. PREPARATION. None required. 

b. REQUIREMENTS. The sides of the slot in 
the tape-tension lever should not touch the pins 
on the tape-feed roll when the play in both the 
feed roll and the tape-tension lever is taken up 
in opposite directions. 

c. ADJUSTMENT. Position the tape-tension 
lever stud by means of shims between the stud 
and the mounting bracket. 
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475. Tape-Feed Roll Detent Spring Tension 
Adjustment (fig. 250) 

«. PREPARATION. Hook a 32-ounce scale over 
the end of the detent lever as close to the spring 
hole as possible, and pull in line with the spring. 

b. REQUIREMENTS. It should require from 24 
to 32 ounces to start the roller moving away 
from the star wheel. 

c. ADJUSTMENT. If requirement is not met, 
replace with a new spring. 


476. Tape-Stripper Plate Adjustment 

uw. PREPARATION. None required. 

b. REQUIREMENTS. There should be some 
clearance, but not more than 0.010-inch, be- 
tween the upper edge of the tape-stripper plate 
and the feed roll. Try one complete revolution 
of the feed roll. 

c. ADJUSTMENT. Adjust the tape-stripper 
plate by means of its mounting screws. 


477. Tape-Tension Lever Spring Tension 
Adjustment (fig. 249) 
a. PREPARATION. Hook an 8-ounce scale over 
the end of the tape-tension lever and pull at 
right angles. 


b. REQUIREMENTS. It should: require a ten- 
sion of from 5 to 514 ounces to start the lever 
moving. 

c. ADJUSTMENT. Loosen the tape-tension 
lever stud locknut, and adjust the stud by ro- 
tating it (clockwise to increase tension). 
Tighten the stud locknut. 


478. Tape-Feed Roll Detent Preliminary 
Adjustment (fig. 250) 


a. PREPARATION. Move the punch-arm roller 
to a high part of its cam, insert the feed-roll 
position gauge (No. 73517) into the punch 
block so that the projection of the gage stops 
against the punch-block feed pin. 

b. REQUIREMENTS. A pin of the feed roll 
should line up with the center hole on the gage. 

c. ADJUSTMENT. Adjust the position of feed 
rol! by means of feed-roll detent eccentric. 


479. Tape-Feed Pawl Eccentric Adjustment 
(fig. 251) 

a. PREPARATION. Rotate the main-shaft until 
the selected punch-levers just touch the ends 
of the punch pins. 

b. REQUIREMENTS. The feed pawl should en- 
gage a tooth on the feed-roll ratchet without 
overtravel. 

c. ADJUSTMENT. Adjust the feed pawl ec- 
centric screw. 


480. Tape-Feed Pawl Spring Tension 
Adjustment (fig. 251) 

a. PREPARATION. Hook an 8-ounce scale in 
the notch in the feed paw] and pull horizontally 
to the left. 

b. REQUIREMENTS. It should require from 
115 to 3 ounces to start the feed pawl moving. 

c. ADJUSTMENT. If this requirement is not 
met, replace with a new spring. 


481. Tape-Feed Roll Detent Final Adjustment 
(fig. 252) 

a. PREPARATION. Perforate a length of tape 
with a series of nine blanks followed by a rub- 
out and check it against the tape gage (No. 
2215). 

b. REQUIREMENTS. Perforated tape should 
meet standard spacing of 10 feed holes to the 
inch. 


c. ADJUSTMENT. Refine the adjustment of 
the feed-roll detent eccentric to obtain the re- 
quirement. If this adjustment is changed, re- 
check the tape-feed pawl adjustments. 


482. Tape-Guide Adjustment 

a. PREPARATION. None required. 

b. REQUIREMENTS. The tape guide should be 
positioned so that the tape may be readily in- 
serted into the punch block. 


c. ADJUSTMENT. Adjust the tape guide by 
means of its mounting screws. 


483. Punch-Hammer Spring Tension 
Adjustment (fig. 253) 


a. PREPARATION. Move the main-shaft until 
the clutch is disengaged. Hold the lock bail away 
from the transfer levers, hook a 12-pound scale 
under the eccentric bushing of the feed pawl 
and pull upwards. 

b. REQUIREMENTS. It should require from 
344 to 5 pounds to start the punch-hammer 
moving. 
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Figure 251. Tape-feed pawl eccentric requirements. 


TAPE 


3 


©0 0000000000 i ie acs is ple 


: 3 
a vpvonon * 


° ° ° 


TAPE GAUGE (NO.2215 TL55786S 


Figure 252. Tape-feed roll detent final adjustment, 
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Figure 254. Space-out lever requirements. 


c. ADJUSTMENT. If requirement is not met, 
replace with a new spring. 


484. Space-Out Lever Adjustment (fig. 254) 

a. PREPARATION. None required. 

b. REQUIREMENTS. (1) The space-out lever 
should move freely in its guides. 

(2) With the space-out lever in the down 
position, the trip latch should clear the stop 
lever by from 0.005 inch to 0.015 inch. 

ec. ADJUSTMENTS. (1) Adjust the space-out 
lever guide post by means of its locknut. 

(2) Bend the lower end of the space-out 
lever. 


485. Space-Out Lever Spring Tension 
Adjustment 
a. PREPARATION. Push down on the top of 


258 


PUNCH HAMMER 


y TL 557855 


Punch-hammer spring tension requirements. 


the manual space-out lever with an 8-ounce 
scale. 

b. REQUIREMENTS. It should require a pres- 
sure of from 5 to 8 ounces to start the lever 
moving. . 

c. ADJUSTMENT. If requirement is not met, 
replace with a new spring. 


486. Speed-Adjusting Wheel Friction- 
Washer Spring Pressure Adjustment 
(fig. 255) 

a. PREPARATION. Remove the governor ad- 
justing bracket, the brush spring plate, and the 
governor cover. Rotate the speed-adjusting 
wheel to a point where the governor contact 
pressure is from 13 to 14 ounces as indicated 
by hooking a 32-ounce scale over the contact 
spring next to the contact point and pulling 
parallel to the speed-adjusting spring. Insert 
a bank pin (radially) in the leather rim of the 
speed-adjusting wheel and hook a 32-ounce 
scale over the pin at the periphery of the ad- 
justing wheel and pull horizontally at right 
angles to the pin. 

5b. REQUIREMENTS. It should require from 8 
to 16 ounces to start the wheel moving. 

c. ADJUSTMENT. Remove the friction washer 
and bend the large projections. Replace all 
parts removed. 


487. Inner and Outer Disk Contact-Spring 


Adjustments (fig. 256) 


_ @. PREPARATION. Remove the governor cover, 
target, and brush spring plate. 


b. REQUIREMENTS. The distance from the in- 
side surface of the governor cover to the high- 
est point on the contact springs should be from 
25/32 inch to 27/32 inch. Place a D socket 
wreneh over the nut, located in the center of 
the governor cover, which is used to hold the 
contact springs in place. With a 6-inch scale, 
measure the radial distance from the vertical 
surface of the wrench to the point where the 
scale touches the curved surface of the inner 
disk contact spring. This should be from 17/32 
inch to 19/32 inch. In a similar manner, meas- 
ure the distance from the wrench to the point 
of contact on the outer disk contact spring. 
This should be from 7/16 inch to 14 inch. 


c. ADJUSTMENT. These requirements may be 
obtained by bending the contact springs. Re- 
place the governor cover, target, and brush 
spring plate. 
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488. Governor-Brush Spring Plate Bracket 
Adjustment (figs. 257 and 258) 


a. PREPARATION. None required. 


b. REQUIREMENTS. The governor-brush 
spring plate should be set so that a line through 
the center of the outer disk also passes through 
the centers of both contact brushes. The sur- 
face of the brush spring plate bracket, on which 
the brush spring plate is mounted, alines with 
the outer surface of the part of the governor 
cover on which the target is mounted. The 
bracket is parallel to the edge of the motor- 
base plate. 


c. ADJUSTMENT. Adjust the brush spring 
plate bracket by means of its enlarged mounted 
holes. 


489. Governor-Brush Spring Pressure 
Adjustment (fig. 258) 
a. PREPARATION. None required. 


b. REQUIREMENTS. (1) Inner disk brush 
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Figure 255. Speed-adjusting wheel requirements. 
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Inner and outer disk contact-spring requirements. 
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spring. Hook an 8-ounce scale over the inner 
spring just in front of the carbon contact 
brush. Pulling horizontally away from the mo- 
tor, it should require from 414 to 514 ounces 
to start the brush moving away from the disk. 

(2) Outer disk brush spring. Apply an 8- 
ounce push scale against the outer brush spring, 
just in front of the carbon contact brush. Push- 
ing horizontally toward the motor, it should 
require from 414 to 514 ounces to start the 
brush moving away from the disk. 

c. ADJUSTMENT. To obtain the correct brush 
spring pressure, remove and bend the brush 
sprirgs. When the springs are replaced and 
the pressure obtained, take care that the con- 
tact brushes lie flat against their respective 
disks and that the outer edges of the brushes 
are either flush with, or not more than 3/64 
inch inside, the outer edges of the disks. Re- 
place the governor adjusting bracket. 


490. Governor Adjusting Bracket Adjustment 
(fig. 258) 

a. PREPARATION. None required. 

b. REQUIREMENTS. The adjusting surface of 
governor adjusting bracket should clear speed- 
adjusting wheel by from 0.020 to 0.060 inch. 

c. ADJUSTMENT. Secure this clearance by 
bending the governor adjusting bracket. 


491. Starting-Switch Adjustment 
(figs. 207 and 259) 

1, PREPARATION. (1) Remove the motor fan 
(ov handwheel if motor is equipped with hand- 
wheel). 

(2) Take out the switch end-shield screws 
and pull out the switch en1 shield about 14 
inch. 
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Governor-brush spring plate bracket requirements. 


(3) Remove the two switch mounting 
screws, taking care that the shims between 
the switch bracket and end shield are not lost. 
Note the number and thickness of the shims at 
each end of the switch bracket so that later 
they may be reassembled properly. Remove the 
end shield. 

b. REQUIREMENTS. (1) Centrifugal weight 
springs tension. Remove the centrifugal weight 
springs (fig. 207) and check the weights and 
centrifugal-mechanism push collar for freeness. 
Check the tension of these springs as follows: 
with one end of the spring held stationary, hook 
an 8-ounce scale in the other end and pull until 
the spring measures 134 inches over-all. The 
reading should be 334 ounces to 414 ounces. 

(2) Starting-switch contact-spring tension. 
With the starting switch contact spring resting 
against the contact backstop and the bracket 
held so that the contact spring clears the rotor 
shaft and the centrifugal-mechanism push col- 
lar, hook an 8-ounce scale over the contact 
spring just below the backstop and pull at right 
angles to the spring. It should require 14 to 
1 ounce to start the contact spring moving 
away from the backstop. 


(3) Replacing the starting switch. Replace 
the switch end shield on the shaft. Remount the 
starting switch on the switch end shield, mak- 
ing certain that the shim pile-up is equal on 
both sides of the switch bracket. Tighten the 
two switch mounting screws by alternately 
tightening each one a little at a time until both 
are tight. See that there is a fiber washer be- 
tween the rotor and the pinion end shield. Re- 
place the switch end-shield mounting screws 
and employ the same procedure as used in 
tightening the switch mounting screws. 


(4) Shaft requirements. Remove the No. 
82862 collar from the rotor shaft. Apply the 
push end of a 12-pound scale against the fan 
end of the shaft and push parallel with the 
shaft. It should require at least 7 pounds pres- 
sure to start the shaft moving. 

(5) Requirements of motors having a three- 
brush starting switch. These requirements 
should not be checked unless there is reason to 
believe the starting switch is out of adjustment. 

(a) Remove the motor unit from the base 
and remove the motor fan and pinion. 


(b) Remove the switch end-shield screws 
and the switch commutator mounting screws. 
Remove the switch end shield. 

(c) Pull out the rotor until the brush-holder 
spring is accessible and remove the spring. 

(d) The tension of the spring for 60-cycle 
motors should measure 3 to 334. ounces when 
extended to a length of 5 inches, using an 8- 
ounce scale. The tension of the spring for 50- 
cycle motors should measure 114 to 214 ounces 
when extended to a length of 5 inches, using 
an 8-ounce scale. 


(e) The brush holders should be mounted by 
means of the center set of mounting holes and 
should be free. 


(f) The brush-holder stop pins should be 
safely within the holes of the fiber disk when 
all the play in the brush holders has been taken 
up to make the engagement of the pins with 
the disk a minimum. 


(g) Replace the brush-holder spring, making 
certain that the spring eyes are fully engaged 
with each other. 

(h) Replace the switch commutator screws 
and tighten the two screws alternately a little 
at a time until both screws are tight. 
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(7) Replace the switch end-shield screws us- 
ing the same precaution in tightening as above. 

(j) Apply the push end of a 12-pound scale 
against the fan end of the shaft and push paral- 
lel with the shaft. It should require at least 7 
pounds pressure to start the shaft moving. 

(k) Replace the motor fan and pinion. Re- 
place the motor unit on the base and check the 
motor unit adjustment given in paragraph 459. 

c. ADJUSTMENT. (1) Starting-switch con- 
tact-bracket adjustment. A test set consisting 
of resistors and milliammeter wired as shown 
on figure 259 is used in connection with this 
adjustment. With a 110-volt d-c battery and 
motor connected as shown, when the starting- 
switch contacts are closed no current flows 
through the meter. With the contacts open, how- 
ever, battery flows through the meter, limited 
by resistors and motor windings. 

(2) With the test set connected to the motor 
as shown in figure 259 check the starting-switch 
contact-bracket adjustment as follows: set the 
No. 82862 collar on the rotor shaft at the switch 
end of the motor so that there is 1/32-inch 
clearance between the collar and the motor 
casting. (The No. 82862 collar is not a part of 
the motor but is a tool for use in checking this 
adjustment.) Press against the end of the 
rotor shaft until the collar is against the end 
casting, and slowly turn the rotor one complete 
revolution, observing the meter on the test set. 
The meter needle should remain on zero indicat- 
ing that the contacts remain closed. If the con- 
tacts opened, shims should be added between 
the starting-switch bracket and the motor end 
shield. 

(3) Loosen the collar setscrew and relocate 
the collar so that there is 1/16-inch clearance 
between the collar and the casting. The rotor 
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shaft should again be pressed until the collar 
is against the casting and slowly turned one 
complete revolution. During this time the meter 
should read not less than 0.010 ampere, indi- 
cating that the contacts remain open. If the 
contacts close, shims should be removed from 
between the starting-switch bracket and the 
motor end shield. If the shims are removed, re- 
check (2) above. 


(4) If the requirements in b (1) are not 
met, replace with new weight springs. 

(5) To meet the requirements given in b (2), 
adjust by bending the contact spring. Care 
should be taken to avoid bending this spring 
excessively. Replace the centrifugal weight 
springs. 

(6) If the requirements given in b (4) are 
not met, install a new thrust spring. Replace 
the motor pinion and the fan (or handwheel, 
if the motor is equipped with a handwheel). 
Replace the motor unit on the base and check 
motor unit adjustment given in paragraph 459. 

Note. For the method of adjusting the line and 


selector circuits closing jack, contact gap, and contact 
spring tension, refer to section XV, book 1. 


492. Removing and Replacing Starting Switch 
or Centrifugal Mechanism 


a. REMOVING THE STARTING SWITCH OR CEN- 
TRIFUGAL MECHANISM (FIG. 207). (1) Remove 
the motor unit from the base and remove the 
motor pinion and motor fan (or handwheel, if 
the motor is equipped with a handwheel). 

(2) Take out the switch end-shield mount- 
ing screws. 
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(3) Pull out the switch end shield slightly 
and remove the switch mounting screws, taking 
the same precautions as noted in paragraph 
491 a (8). 

(4) Unsolder the stator leads connected to 
the starting switch. 


(5) Remove the ball bearing. A bearing 
puller should be used, and care should be taken 
so as not to dent the brass covering that en- 
closes one face of the bearing or to burr the 
shaft. Never use a hammer, chisel, or any tool 
of that nature, directly against the face of the 
inner or outer ring. 

Note. When handling the bearing, it is of the utmost 
importance that no dirt be allowed to enter the bearing. 
Dirt, grit, dust, or foreign matter of any kind acts as 
an abrasive, which, when ground between the revolving 
balls, will wear out the races. Before replacing, it is 
well to wash the bearing in kerosene or gasoline and 
then spin the bearing to remove the dirt. When laying 
a bearing down, lay it on a clean piece of paper, never 
on a dirty bench or table top. New bearings should 
not be unwrapped until ready to be used. 

(6) The starting switch may now be re- 
moved. To remove the centrifugal mechanism, 
remove the two mounting screws. 


b. ASSEMBLING THE STARTING SWITCH OR 
CENTRIFUGAL MECHANISM (FIG. 207). (1) As- 
emble the centrifugal mechanism to the rotor 
by means of the two centrifugal-mechanism 
mounting screws, making certain that the in- 
sulator has been mounted properly between 
the mechanism and the rotor. 

(2) Place the fiber push collar washer on 
the switch end of the rotor shaft in front of 
the centrifugal-mechanism push collar. 

(3) Insert the rotor partly in the stator with 
the switch end partly out of the frame. 

(4) Place the starting switch on the shaft 
against the push collar washer, with the con- 
tact spring toward the rotor. With the contact 
points of the starting switch in the upward 
position, solder the two wires that are tied to- 
gether to the upper terminal of the starting 
switch. 


(5) Before replacing the bearing, wipe the 
shaft clean and examine for burrs or corrosion. 
If necessary, use emery cloth, dressing down 
the shaft just enough to remove inequalities of 
the surface and any burr on the shoulder of 
the shaft to insure proper seating of the bear- 
ing. Now wipe the shaft clean and apply a 
trace of machine oil to the part of the shaft 


that seals the bearing. Replace the ball bearing 
on the switch end of the rotor shaft with the 
shielded side of the bearing facing the rotor. 
The bearing has what is known as a light tap 
fit, that is, the bearing fits on the shaft so that 
a series of light taps will drive it in place. 
The best tool to use is a piece of pipe or tubing, 
preferably of brass, which is just large enough 
to slip over the shaft and to bear only on the 
innner ring. Never apply pressure of any kind 
to the outer ring, the balls, or the retainer, 
as this is likely to injure the _ bearing. 
It is absolutely essential that -the bearing 
be started straight and that the blows be light. 
See that the bearing is solidly up against the 
shaft shoulder. Pack the bearing with approved 
lubricant. 


(6) Place a felt washer and a retaining 
washer, in the order given, in the switch end 
shield. 


(7) Slide the switch end shield over the 
switch end of the rotor shaft, inserting the 
ball bearing in the machined recess of the 
switch end shield. 


(8) Adjust the starting switch, following 
the instructions given in paragraph 491. 


c. REMOVING AND REPLACING BEARINGS. (1) 
To remove or replace the ball bearing on the 
pinion end of the rotor, proceed as follows: 


(a) Remove the motor unit from the base 
and remove the motor pinion and motor fan (or 
fhandwheel, if the motor is equipped with a 
handwheel). 


(b) Take out the pinion end-shield mount- 
ing screws and remove the end shield. 

(c) Proceed as in subparagraph a(5) above. 

(2) To replace the bearing on the pinion 
end of the rotor, proceed as follows: 

(a) Proceed as in subparagraph b(3) above. 

(b) Assemble in the pinion end shield the 
following, in the order given: felt washer, cup 
washer, thrust spring, and _ thrust-spring 
washer. 

(c) Replace the end-shield mounting screws, 
tightening alternately each screw a little at a 
time until each is tight. 


Note. Before making the adjustments given in para- 
graph 493 following, refer to TM 11-2513 for informa- 
tion on adjusting polar relays. Use a Test Set I-193-A 
(if available) for adjusting the relay or proceed as 
instructed in the following paragraph. 


807975 O- 48-18. 


493. Line Relay Adjustment (fig. 260) 


a. PREPARATION. (1) Relay and cover. Re- 
move the relay cover and blow out any accumu- 
lated dust. Wipe the relay and the cover with a 
clean soft cloth. 

(2) Contacts. (a) Back out contact screws 
to permit entrance of contact file. Remove pits 
and build-ups on the contacts with contact file. 


(b) When cleaning the armature contacts, 
support the armature at its midposition by 
means of the opposite contact screw, to avoid 
bending the armature or contact springs. Care 
should be taken in filing the armature contacts 
to use light pressure. 

(c) After using contact file, blow out any 
loose particles and polish the contacts with a 
burnisher. 

(3) Armature, pole-piece screws, and relay 
terminals, (a) Remove any particles adhering 
to the armature or pole-piece screws by press- 
ing a fresh piece of friction tape, wrapped 
around a piece of thin stiff nonmagnetic metal, 
against the particles. Do not rub the tape 
against the armature or pole-piece screws as 
this rubbing will leave a residue which will 
collect further particles. 

(b) Make sure that the pole-piece screws 
and relay terminals are clean. 

b. REQUIREMENTS. (1) Armature. (a) The 
armature should not touch the inside of spool. 


(b) The contacts should aline so that the 
centers of the contacts will not be out of aline- 
ment by more than 25 percent of the contact 
diameter. 

(2) Armature contact springs alinement. 
The armature contact springs should be paral- | 
lel to the armature. The tips of the armature 
contact springs should rest against each other, 
approximately flat across their width, with a 
pressure of 1 to 2! ounces measured on one 
spring at the contact with the other spring held 
so that it cannot follow its mate. If necessary, 
back off the contact screws. 


(3) Contact screw. In its normal unoperated 
position, the clearance between the armature 
and either contact screw should be approxi- 
mately equal and when the armature is held 
against one contact screw there should be 0.003- 
to 0.005-inch clearance between the armature 
and the other contact screw. 

(4) Pole-piece screws. (a) When the arma- 
ture is held first against one contact screw and 
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SPOOL HEAD 
ARMATURE 


STOP PIN 
CONTACT SCREW BRACKET 


eee ee fF) 
CONTACT SCREW (ROUNDED a 


CONTACTS USED ON 
RY28 AND RY30) 


Figure 260. 


then against the other, the armature stop pins 
should not touch the pole-piece screws. 


(b) The armature should be centered in the 
magnetic field between the pole-piece screws; 
that is, the armature either should float in the 
gap between the contact screws, or it should 
stay against either contact with approximately 
the same pressure when moved against either 
contact by hand. 
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ARMATURE CONNECTION 


ARMATURE CLAMPING 
SCREWS 


COIL 
POLE PIECE SCREW 


POLE PIECE SCREW 
LOCK NUT (KNURLED 
TENSION KNOB USED 
ON RY30) 


| 


|e 
Oui 10 ces 


ii 


TL 534985 


Cross section of line relay. 


c. ADJUSTMENTS. (1) Armature. (a) 
Loosen the screws holding the spool heads to 
the relay frame, and position the spool to meet 
the requirement given in b(1)(a) above. 
Tighten the screws. 

(b) Loosen the armature clamping screws 
and position the armature both vertically and 
horizontally to meet the requirement given in 
b(1) (b) above. Tighten the screws. 


Note. To aid in alineing the armature contacts, the 
contact screw brackets may be positioned by means 
of the enlarged mounting holes in the relay frame. 

(2) Armature contact springs alinement. 
Bend the armature contact spring toward or 
away from the other armature contact spring 
as required to meet the requirement in b(2) 
above, and as close as practicable to the point 
where the contact spring is riveted to the arma- 
ture. Reset the contact screws. 

(8) Contact screws. Back off the pole-piece 
screws as far as possible and position the con- 
tact screws to meet the requirement given in 
b(3) above. 

Note. The contact screws should be sufficiently 
tight in their brackets to hold any adjusted position. 
If necessary, remove the contact screw from the bracket 


and force the two portions of the split end of the 
bracket closer together to meet this requirement. 


(4) Pole-piece screws. (a) Back off both 


pole-piece screws and check the contact screw 
adjustment. Readjust if necessary. 


(b) Advance the right pole-piece screw until, 
with its locknut (or knurled tension knob) 
tight, the right pole-piece screw pushes the 
armature far enough to just touch the left-hand 
contact screw. Back off the right pole-piece 
screw approximately 14 turn from this position 
until the requirement given in b(4) (a) is met. 
Tighten the locknut. 

(c) Advance the left pole-piece screw until 
the requirement given in b(4)(b) is met. 
Tighten the locknut. If tightening the locknut 
disturbs the adjustment, reposition the left 
pole-piece screw to meet the requirement and 
retighten the locknut. 


Note. When adjusting the pole-piece screws on 
relays with knurled tension nuts, the nuts should be 


tightened sufficiently to hold the pole-piece screws in 


the adjusted position. 


APPENDIX | 
REFERENCES 


For availability of items listed, check FM 21-6 and WD Catalog SIG 1 and 2. Also, see FM 
21-6 for applicable technical bulletins, supply bulletins, modification work orders, and changes. 


|. Technical Manuals Containing Installation and Operation Instructions for Model 


14 Typing Reperforator 


TM 11-2201 Reperforator Teletypewriter Sets TC-16 and TC-17. 

TM 11-2203 Teletypewriter Set AN/TOC-1. 

TM 11-2210 132A2 Teletypewriter Subscriber Set and Associated Equipment. 
TM 11-2211 133A1 Teletypewriter Table and Associated Printer Apparatus. 
TM 11-2212 Semiautomatic Teletypewriter Tape Relay Systems. 

TM 11-2214 133A2 Teletypewriter Subscriber Set and Associated Equipment. 
TM 11-2216 Teletypewriters TT-7/FG and TT-8/FG. 


2. Parts Lists 


Allowances of Expendable Supplies for Schools, Training Centers, and 


SIG 1 and 2 Introduction and Index to WD Supply Catalog. 
SIG 3 List of Items for Troop Issue. 
SIG 4-1 Allowances of Expendable Supplies. 
SIG 4-2 
Boards. 
SIG 5 Stock list of All Items. 
SIG 6 


Sets (when published). 
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SIG 7 and 8 


SIG 10 


SB 


11-76 


Organizational and Higher Echelon Spare Parts. 
Fixed Plant Maintenance List. 


Signal Corps Kit and Materials for Moisture- and Fungi-resistant 
Treatment. 


3. Technical Manuals on Equipment Associated with Model 14 Typing 
Reperforator and Test Equipment 


TM 
TM 
TM 
TM 
T™ 


TM 
TM 
TM 
TM 
TM 
T™ 
TM 


11-356 

11-2042 
11-2056 
11-2201 
11-2207 


11-2208 
11-2209 
11-2210 
11-2211 
11-2214 
11-2217 
11-2220 


Radio Teletype Terminal Equipment AN/FGC-1 or AN/FGC-1X. 
Volt-ohm-ammeter per D—-166852 and Volt-ohmmeter per D-—166853. 
Test Unit I-236. 

Reperforator Teletypewriter Sets TC-16 and TC-17. 


The Radioteletype Code Room and Signal Center, Installation Procedure and 
Maintenance Guide. 


Test Set TS—2/TG. 

Teletypewriter Set 131B2. 

132A2 Teletypewriter Subscriber Set and Associated Equipment. 
133A1 Teletypewriter Table and Associated Printer Apparatus. 

133A2 Teletypewriter Subscriber Set and Associated Equipment. 
Distortion Test Set TS-383/GG (Teletype Signal Testing Equipment). 
Reperforator Transmitters TG—26—A and TG-27-A. 


4. Shipping Instructions 


U.S. Army Spec Army-Navy General Specifications for Packaging and Packing for Over- 


No. 100-14A 


5. Other Publications 


TM 3-220 
FM 5-25 
FM 5-20 
FM 21-8 
FM 21-40 
TB SIG 13 


TB SIG 207* 


TM 1-455 
TM 11-453 
TM 11-456 
TM 11-486 
TM 11-487 
TM 38-650 


6. Forms 


W.D., A.G.O. Form No. 468. 
AAF Form No. 54. 


seas Shipment. 


Decontamination. 

Explosives and Demolitions. 

Camouflage, Basic Principles. 

Military Training Aids. 

Defense Against Chemical Attacks. 

Moistureproofing and Fungiproofing Signal Corps Equipment. 


Application of Teletypewriter and Automatic Ciphering Equipment to 
Fixed Radio and Wire Circuits. 


Electrical Fundamentals. 

Shop Work. 

Wire Telegraphy. 

Electrical Communication Systems Engineering, General Information. 
Electrical Communication Systems Equipment. 

Basic Maintenance Manual. 


*This Technical Bulletin is distributed only to interested headquarters and to individuals whose duties require that they have it. This 
Technical Bulletin must be safeguarded in accordance with provisions of AR 380-5. 
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7. List of Abbreviations 


Abbrev ; 
(or symbol) Term or quantity 
DIE sarc igisaiets lib aipiauianebmantouecataniiailts Army Air Forces 
BO) soto do dapitsisies nda se satege eens alternating current (n) 
BAD ivecasitermivnnoataasioras alternating-current (a) 
BABIN oasis as sahacacsreotseeloysviedinssnucpgasembie irtigirenic assembly 
ae RC ea ee ene eT oa cycles per second 
EG cnccaessinnonunaiigsnrenmauincsninanaane direct current (n) 
Belk ncvizeiumcaicntacssemreneecstemeatecintacs direct-current (a) 
TN oe seaiss tehicatccspeg tenes pace besa drawing 
BO Mee, hehe creo Menai ccerdictcbah cas Shed arco hexagonal 
Bi At da atalino eee than micro (1/1 000,000) 
BG acces ratiade Serpe ony teaitenlageeacbeten eastaeltierz milliampere 
My EE eceacenscetssernerrrncteeeneneme nudes microfarad 
OD  wcsercncacos ta erpsttustrn tid k siping eactiiaetiemiatu ta sem laceens mounting 
Die WE epict-aas lease one decemacesese te etseceteisetese es cedce tendon to es ohm 
| 5 Se Cee eee a en ae operations per minute 
SPI, bespre tes cee ean oe single-pole, double-throw 
hich wisecescasipencsnc eh cess vodksertacpoikaanaan de specification 
SPE ween. ceeinriee he single-pole, single-throw 
ROTNMS, ces secclseeocce A Rect ised ce at NA: terminal 
We cn Sarectelba saeco hep sheiit sho Sep asta tin pip lesan volt 
MI Siac as-caldasieietea tee nig tonsa cae vibrations per second 
WY Saaeseronts ae shad eee ntec nas eaniareestives et avid uen eee ten enoopaes watt 

8. Glossary 


The following glossary contains explanations 
of the technical terms used in this manual. 


Battery. The term battery is normally used 
when referring to a group of dry cells or stor- 
age cells. In teletypewriter communication, it 
is common usage to refer to any d-c source 
used in the production of teletypewriter signals 
as battery. 


Function. The term function refers to an 
operation performed by a reperforator such 
as carriage return, line feed, figures (shift), 
letters (shift), motor stop, bell, etc., that nor- 
mally is not associated with a printed char- 
acter. 

Mark Impulse. In neutral operation the term 
mark impulse refers to the closed circuit signal 
and the term space impulse refers to the open 
circuit signal. In other than neutral operation, 
the term mark impulse is applied to the circuit 
conditions which will produce the same result 
in the terminal equipment that a mark impulse 
produces in neutral operation. Similarly, the 
term space impulse is applied to the circuit 
condition which will produce the same result in 
the terminal equipment that a space impulse 
produces in neutral operation. 


Neutral Operation. The term neutral opera- 
tion refers to the system whereby marking 


signals are formed by current impulses of one 
polarity, either positive or negative, and spac- 
ing signals are formed by reducing the current 
to zero or nearly zero. 


Overations Per Minute. The term operations 
per minute refers to the number of functions 
performed or characters printed per minute. 
The equipment goes through one complete cycle 
of operation for each function performed or 
character printed. 


Polar Operation. The term polar operation 
refers to the system whereby marking signals 
are formed by current impulses of one polarity 
and spacing signals by current impulses of 
equal magnitude but of opposite polarity. 


Space Impulse. See mark impulse. 


Turn Down. The term turn down refers to 
machining the part in a metal-turning lathe to 
resurface the part. 


Undercut. The term undercut refers to the 
operation of removing a portion of the insula- 
tion between the segments of motor commuta- 
tors so that the insulation is below the surface 
of the adjoining segments. 


9. Parts Identification Illustrations for 
Typing Reperforators 


All parts used in the model 14 (FPR5, FPR17, 
FPR21, and FPR23) typing reperforators are 
illustrated in figures 261 through 298. The 
parts are shown in relation to the other parts 
of their immediate units or assemblies, since 
identification of individual parts is often diffi- 
cult to make. All parts on one figure are com- 
mon to all typing reperforators listed in the 
figure title, unless otherwise noted within the 
illustration. The illustrations are grouped as 
follows: 


FPR FPR FPR FPR 
5 17 21 23 


Figures 261 through 269 .......... x x ».¢ x 
Figures 270 and 271 ........0......... x x x 
Figures 272 through 275 .......... p.# x x 
BYBORC BUG cccesincqnecnacacinevastnmniices cake Xx ».« 
BOE TG scsasalarictnttasupitindccastaae x x 

DIVES. BTS vss sce cient napster xX x 
Figures 279 and 280 ......00.......... x x 
Figures 281 and 282 .................. x 


~ 


Figures 283 through 290 .......... 
Figures 291 through 298 .......... 
Figures 294 through 298 .......... a, ¢ 
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ho 
oa 
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@) 98873 BASE PLATE (WITH FEET) 
©) © 105601 Base PLATE (WITH FEET) 


105650 SCREW _———————— ~ 
LE BS —~@) (e 


104124 SCREW 
2449 LOCKWASHER 
6810 SCREW 


95406 BELL CRANK 
1172 SCREW 


71686 SHIFT-ROCKER LEVER 


8461 POST 
2191 LOCKWASHER 


BOTTOM 
3598 NUT 


33-224 SCREW 
71695 BUSHING 


6805 SCREW 
71980 ROLLER 
71981 RIVET 
71982 BUSHING 


8448 LOCKOUT LEVER (WITH ROLLERS) 


8462 ADJUSTING LEVER 
71634 LOCKOUT LEVER (ASSEM) 


71635 BELL BRACKET (ASSEM) 
6746 SCREW 


2191 LOCKWASHER 
7002 WASHER 


105602 TAPE CHUTE 


105644 COVER - TRANSPARENT 


6746 SCRE 

76461 WASHER 

2191 LOCKWASHER 
6799 SCREW 


71970 SHIFT ROCKER 
6746 SCREW 
3438 WASHER 


71969 SHIFT ROCKER ARM 


© 


a, 
oe \| | 
SS) Zz. 


@ 


ww, 


Lu 


r= 
— 


176 SCREW 
2191 LOCKWASHER 
7002 WASHER 


73419 SHIMS 


95474 SHAFT 
95475 COLLAR 
1172 SCREW 


(A) USED ON FPRS 


98679 BRACKET 
98680 TAPE CHUTE & KNIFE 


98703 TAPE CHUTE &KNIFE (ASSEM) 
(FPR 23) OR 
96839 TAPE PLATFORM(FPR 21) 
6746 SCREW 
2191 LOCKWASHER 
86561 CLAMP 


USED ON FPRI7 


©) USED ON FPR 21 AND FPR 23 


Figure 261. Rase-plate parts (FPR5, FPR17, FPR21, and FPR 22). 


95477 PLATEN BLOCK 


105650 SCREW 


@) ® 6810 SCREW 


©6800 SCREW 


104124 SCREW 
2449 LOCKWASHER 


MOTOR 


71659 SCREW 


72595 SPRING 
123-308 SPRING CLIP 


75687 BEARING 


1026 SCREW 
8330 WASHER 
2191 LOCKWASHER 


95466 GUIDE PLATE 


7386 STUD 

3598 NUT 

2191 LOCKWASHER 
74722 WASHER 


95430 SPRING 
95409 SHIFT LEVER 
(®)© 8896 SHIMS 
(A) 96874 SHIMS 
35-68 SPRING 
95442 STUD-REAR 


34-1 NUT 
2449 LOCKWASHER 


95478 SPRING 


(B) 95476 PLATEN (ASSEM) 
OO 5 103538 INSERT ) 


® fee PLATEN 


110833 PLATEN HOLDER 
107216 POST 


1208 SCREW 
2669 LOCKWASHER 


107215 SCREW 


95479 PLATEN-GUIDE SHAFT 
3640 LOCKWASHER 
(A)3599 NUT 


TL55163S 


96837 BEARING 
3595 NUT 


73482 STUD 
82392 SHIM 
81638 COLLAR 
2191 LOCKWASHER 
3598 NUT 


74986 SCREW 
2191 LOCKWASHER 


96840 FEED ROLL BRACKET 
95440 SPACER 


@_© !02790 PUNGH BLOCK (ASSEM.) 
@ 9545! PUNCH BLOCK (ASSEM) 


5971 SCREW 
84023 SPRING 959 
f) 96845 SPACER 
85355 TAPE PLATE tT 95483 POST 
(OO) 1176 SCREW 1169 SCREW 
2191 LOCKWASHER es oli 
73481 TAPE TENSION LEVER ern SoREW 
102107 TAPE KNIFE D 96846 TAPE GUIDE 
©] 8543 scREW 76167 SCREW 
2191 LOCKWASHER 3640 LOCKWASHER 
103-27 WASHER 
449 RIBBON GUI 
3640 LOCKWASHER ® iczose SCREW pune 
3599 NUT YG) !02795 RIBBON GUIDE 
. 1162 SCREW 
@@/| '22-577 FEED ROLL Ie 40 LOCK WASHER 
81598 BUSHING 103-27 WASHER 
@® © 110682 FEED ROLL 
86920 STAR WHEEL 
86919 LOCK PLATE 
3597 NUT 
60/ 102104 BACKSPAGCE LEVER (WITH POSTS) (8)© 102109 RIBBON LIFTER 
1010 SCREW @® 74554 SPRING POST 
122-700 DETENT LEVER ®@©ozi0 stup 
1026 SCREW 
2191 LOCKWASHER © 80478 BACKSTOP 
85355 TAPE PLATE 
@O} !176 screw 96838 PLATE 
2191 LOCKWASHER 1160 SGREW 
42661 SPRING 
®© 102108 BACKSPAGE PAWL ® © 98678 TAPE CHUTE 
@® 96842 TAPE CHUTE 
(A) 95446 FEED PAWL 
®© o2iil FEED PAWL 95443 SCREW 
95447 EGGENTRIG 34-1 NUT 
80444 SCREW 
2191 LOCKWASHER 96844 MAIN BRACKET 
35-88 SPRING 
@0( sie SPRING POST 
34-56 NUT , 
3640, LocKMasnen Oa: 
103-27 WASHER : 
4705 SPRING 
7603 SPRING 
95448 SPRING POST 122-697 ECCENTRIG 
95491 SPACER 
8330 WASHER 
eo( 7965 SPRING PUNCH BLOCK BRACKET ( ASSEMBLY) 72508 SCREW 
74879 SPRING POST ( PERFORATOR UNIT) 2191 LOCKWASHER 
@ 95455 FEED PUNGH STRIPPER 80757 SCREW 
®© | 102792 FEED PUNGH STRIPPER 2669 LOCKWASHER 
@® | 95454 CODE PUNCH STRIPPER 
95457 SPRING RETAINER 
@®© | 102794 CODE PUNCH STRIPPER micas sph sic RETAINER 


95458 PUNCH HOLDER 
35-116 SPRING 
122-80 GUIDE POST 
122-367 SHEDDER 
5740 SCREW 


eee 


95451 PUNCH BLOCK (ASSEMBLY ) (EX 


(EXCLUDES PARTS MARKED @; USE 
(PERFORATOR UNIT) 


® 


é 


USED ON FPRS 


USED ON FPRI7 
USED ON FPR2I AND FPR23 


USED ON FPRS)(PERFORATOR UNIT) 102790 PUNCH BLOCK (ASSEMBLY ) 


95456 SPRING 
33-85 SCREW 


95452 GUIDE & DIE PLATES 
(FITTED TOGETHER ) 


rl) 


122-86 DOWEL 

122-574 WEARING STRIP 
122-84 DOWEL 

22-571 GUIDE PLATE 
89500 FEED PUNGH 
122-365 CODE PUNCH 


CLUDES PARTS MARKED @)AND@©, 


D ON FPRI7, FPR21,ANDFPR 23 ) 


TLS55164S 


Figure 262. Punch block and punch-block bracket parts (FPR5, FPR17, FPR21, and FPR23). 
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95487 SCREW 95484 ROCKER ARM 
34-1 NUT WITH 72263 SPRING POST 


95496 SPRING 
95492 BUSHING 


i269 SCRE SCREW 
Digi LOCKWASHER 
95493 CAM ROLLER 
2191. LOCKWASHER ee 95487 SCREW 
3598 NUT ©) ing 34-1 NUT 


A) 
bon (= (ae usco on rons 


6999 POST 
2191 LOCKWASHER 
3598 NUT 


9540! ie NO. is LEFT 
95402 LINK NO 2 

95403 LINK NO.3 

95404 LINK NO.4 

95405 LINK NO.5- RIGHT, 


74399 SCREW 
123-244 WASHER 
2191 LOCKWASHER 
95438 NUT 


1026 SCREW 
2191 LOCKWASHER 


95425 BELL CRANK NO. 5- FRONT 
95424 BELL CRANK NO. 4 

95423 BELL CRANK NO. 3 

95422 BELL CRANK NO. 2 

9542! BELL CRANK NO.I-REAR 


95427 STUD 

95426 peers 

103-27 WASH 

3640 LOGKWASHER TOP 
3599 N 


9544! SONeH BAIL 


95445 RETAINER 
33-15 SCREW 


95444 SELECTOR FINGER 


95499 UPSTOP 
3606 NUT 


96841 BACK STOP 
95429 SPRING BRACKET 
1162 SCREW 

3640 LOCKWASHER 
95428 SPRING 


95431 BELL CRANK NO.!- TOP 
95432 BELL CRANK NO.2 
95433 BELL CRANK NO.3 


95436 SEPARATOR 
6859 BUSHING 


103316 BELL CRANK NO.I- TOP 
103317 BELL CRANK NO.2 
103318 BELL CRANK NO.3 


(BJ 103319 BELL CRANK NO.4 


103320 BELL CRANK NO.5-BOTTOM 
95436 SEPARATOR 
6859 BUSHING 

USED ON FPR 17, 

FPR 2l, AND FPR 23 


96889 POST 
a ie 

TOP AND 
2191 LOCKWASHER 
7002 WASHER er ie 
98842 BRACKET 


161 SCREW 
2191 LOCKWASHER 
95490 BUSHING- FRONT 


95489 LINK-REAR 


6746 SCREW 
2191 LOCKWASHER 
74722 WASHER 


95488 LINK-FRONT 


1269 SCREW 

2191 LOCKWASHER 
7002 WASHER 

95492 BUSHING-REAR 


95415 BELL CRANK NO.5-RIGHT 
95414 BELL CRANK NO4 
95413 BELL CRANK NO.3 
95412 BELL CRANK NO.2 
95411 BELL CRANK NO.I-LEFT 


95418 STUD 

95417 SEPARATOR 
95416 BUSHING 
3640 Sr aalleaat 
3599 


PUNCH BAIL AND VERTICAL LINK BRACKET (ASSEMBLY) 
(A) USED WITH 6915 CODE BAR LOCKING LEVER  (PERFORATOR UNIT) 
(B) USED WITH 103310 CODE BAR LOCKING LEVER TL 551655 


Figure 263. Punch-bail and vertical-link bracket parts (FPR5, FPR17, FPR21, and FPR23). 
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@ 102230 MAIN BAIL (WITH DOWEL ° ———_—_—_—_——————— 6834 RIBBON REVERSE BAIL 


78244 OIL CUP 
2449 LOCKWASHER 


i Clo 
7018 BUSHING 


el 
74008 ROLLER \\ 2920 LOCKWASHER 
74006 BUSHING 


(8) 74334 WASHER 6746 SCREW 
2669 LOCKWASHER 2191 LOCKWASHER 
34-4 NUT 


98150 OILER - FELT 
98151 CLIP 


76275 CLAMP PLATE 8474 MAIN BAIL PLUNGER 


80342 SCREW 
219! LOCKWASHER 


80342 SCREW 
2191 LOCKWASHER 


@— 74286 BAIL GUIDE 
102232 GUIDE BRACKET -LEFT 


80342 SCREW 
2191 LOCKWASHER 


102231 GUIDE BRACKET-RIGHT 
6796 SCREW 


5226 O1L WICK- FELT 
122-102 SPRING EYE 
200-1348 WASHER 
70073 NUT 

6952 PLUNGER SLEEVE 


@® 6969 MAIN BAIL BRACKET 


© !02235 MAIN BAIL BRACKET 


ES S 3 6745 SCREW 


ims nD Gab GAD 
2669 LOCKWASHER 
6796 SCREW 


8509 MAIN BAIL 
(WITH 3616 DOWEL) 


8362 GUIDE POST 
73392 BUSHING 
34-4 NUT 0 


2669 LOCKWASHER 
3438 WASHER 


FRONT VIEW 
8499 SHAFT (WITH DETENT AND RATCHET) 7070 RIBBON FEED LEVER 
8493 PAWL 
7067 COLLAR 
6746 SCREW 


7599 SPRING 2191 LOCK WASHER 
7002 WASHER 


7068 GEAR -BEVEL- 18 TEETH 


6807 SCREW 6800 SCREW 


6843 BRACKET 7029 SHAFT 


681! SCREW 
2191 LOCKWASHER 


7020 PLUNGER 


35-27 SPRING 


123-37 SPRING POST 


7021 BUSHING 
7659 SPRING 
7027 ROLLER 
102235 MAIN BAIL BRACKET: 6800 SCREW 
® useD ON FPRS REAR VIEW 
USED ON FPRI7, FPR21, AND FPR23 TL 551665 


Figure 264. Main-bail bracket parts (FPR5, FPR17, FPR21, and FPR23). 
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6690 PULL BAR STRIPPER 


7484 CODE BAR POST rn 
Bisl LOCKWASHER =f —r 6 O 2669 LOCKWASHER 
6987 WASHER (6 
pratt badccee S S 6) 71047 SHIMS (UNDER 75517) 
3606 NUT (UNDER 75517 
Ay STN Ey © 75517 PULL BAR GUIDE 
oY 
ef, 6746 SCREW 
CURE BARS Ls 2191 LOCKWASHER 
< ap 7001 WASHER\_ (BETWEEN 6690 
S oy 7002 WASHERS [AND 75517 
a Ree : 
6972 TYPE-BAR BACKSTOP. 
(ASSEMBLY 
PALLETS AND TYPE BARS SUM 6955 BACKSTOP 
=a vue it Uy 6954 STRIP-LEATHER 
IN \\ 33-111 SCREW 
(A)74059 SCREW FER a} 
(8)6746 SCREW eer Hel iii 
2191 LOCKWASHER Ww : 
| 
6746 SCREW a Hl 7037 SPACER 
etal LOR SNPSAED, THT A 6965 FULCRUM ROD 
© 103341 BRACKET oe TR Sa Ah f = 
(A) 6893 BRACKET — Si e))) ¢( S = oe 
77955 WASHER 


6796 SCREW 
77955 WASHER 


6745 SCREW 
2669 LOCKWASHER 


CODE-BAR LOCKING LEVER 


70871 SPRING BRACKET 
(RIGHT ) 


6826 SPRING BRACKET 
(SHORT) 


6825 SPRING BRACKET 
(LONG) 


(A) USED ON FPR 5 
(8) USED ON FPR 17, FPR2I, AND FPR23 


WL WZ 
( 
CNEL A LAAN RAGA LUT LALA ANA 
te 


91899 TYPE-BAR SEGMENT 
(WITH 89906 POSTS) 


as Fe, os 89906 POST 


TYPE-BAR BASKET (ASSEMBLY) 
(FRONT VIEW) 


0.188" 


103310 CODE-BAR LOCKING LEVER 


| i 6915 CODE-BAR LOCKING LEVER (5) 
(FPR 17, FPR 21, AND FPR 23) 


PULL BARS, FUNCTION BARS, 
AND SPRINGS 


@7087!1 SPRING BRACKET 
(LEFT) 
® 102815 SPRING BRACKET 
(LEFT) 


MW a3——— >= > ——, 
2 oe 


HA) 


DA 


WK 
0 


aT alll 


6826 SPRING BRACKET 
(SHORT) 


6746 SCREW 
2191 LOCKWASHER 
7002 WASHER 


TYPE-BAR BASKET (ASSEMBLY) 
(REAR VIEW) 


TL 55167S 


Figure 265. Type-bar basket and code bar parts (FPR5, FPR17, FPR21, and FPR23). 


72563 WASHER-FELT 
72516 RETAINING DISK (FPRS AND FPRI7) 


91266 RETAINING DISK (FPR2I AND FPR23) 72521 OIL WICK-FELT 


96763 SHIM-0.012" THICK 
96764 SHIM- 0.016" THICK 


6863 CAM SLEEVE DISK 6990 SCREW 


34-1 NUT 
8507 CAM SLEEVE (FPRS5S AND FPRI7) 


91265 CAM SLEEVE (FPR2I AND FPR23) 697! CLUTCH LEVER 


6863 CAM SLEEVE DISK 


— 
f | OATS fiacd cee et = 72517 NUT-KEYED 
6861 WASHER-FELT ann: Gee 5 
[# : oa 
PJ 


72513 DRIVING DISK 


6811 SCREW 
2191 LOCKWASHER TZ) 


72515 NUT 


72644 BALL BEARING 


72562 CLUTCH- DRIVING Aru 
nw )))))) “a ~t—— 2480 SPRING POST 
72522 OIL WICK-FELT = (EN e K 
ince = 

74502 CLUTCH-DRIVEN ———— tS ee 7615 SPRING 

: — 
6993 SPRING ———— E-a: 0 

f : Cape 34-1! NUT 
7824 OIL WICK-FELT ies Ess} — | 
6841 MAIN BAIL CAM = 

a 

(FPRS) LN | OL 6990 SCREW 


101436 MAIN BAIL CAM ff QU —_ODDQDN ORES ae 70838 BEARING BRACKET 
(FPRI7,FPR21, AND FPR23) - ee > 73107 BUSHING 


Un 
95460 PUNCH CAM “a ‘oabeaaie V/, 72885 SPRING 


82440 SCREW GEAR 
2191 LOCKWASHER 


a 
6746 SCREW | | N= 


: 


CLLLLA 


72884 DISK 


bs 4 


tik 


2191 LOCKWASHER 


36-24 ec Snel a 


72883 WASHER-FELT 


72576 MAIN SHAFT 
(WITH GEAR HUB) 


— 
= ¢, 


QYZZZS 


7408 GEAR-SPIRAL-!9 TEETH 


Wo 


=) 


3S ’ 
ta 


72575 LOCKWASHER 


7415 NUT 
72579 WASHER 


70838 BEARING BRACKET 


(6811 SCREW 
2191 LOCKWASHER 


(7 (7 
fh, 
0 70497 NUT 
72644 BALL BEARING ALA i 
orve 
7610 MAIN SHAFT BRACKET 6745 SCREW 


(WITH 70838 BEARING BRACKETS, 2669 LOCKWASHER 
6811 SCREWS, AND 


2191 LOCKWASHERS) TL55168S 


Figure 266. Main-shaft parts (FPR5, FPR17, FPR21, and FPR23). 
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7610 MAIN SHAFT BRACKET 
(WITH 70838 BEARING BRACKET 
6811 SCREWS AND 


2191 LOCKWASHERS) 


1245 SCREWS 
34-4 NUT 


6800 SCREW 


6989 SPRING ARM 


101083 SPRING 


100 SCREW 
2322 LOCKWASHER 


il| 


f 
u 


6874 ROLLER 


| 
@ 
@ 


aul 
wv 
Y 


CS 


i 


97297 HANDLE 


6745 SCREW 
34-4 NUT 


6985 MAIN BAIL LEVER 
(WITH SPRING POST) 


90752 WASHER-FELT 


Figure 267. 
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6810 SCREW 
=> = 2669 LOCKWASHER 
—=>> i 
=> 
a |) 

S=~— if 
ie 
> 97296 SCREW 
= 
toa 


98877 OPERATING ARM 


6746 SCREW 


3154 SHAFT 

6986 SLEEVE 

3329 OIL CUP 

4813 OIL WICK-—FELT —SHORT 
4809 OIL WICK—FELT— LONG 


aL 


= 6745 SCREW 
orve 2669 LOCKWASHER 
3 TL 55169 S 


Main-shaft bracket parts (FPR5, FPR17, FPR21, and FPR23). 


6801 SCREW 
2610 BELL 
3640 LOCKWASHER 


3438 WASHER 
6942 SCREW-ECCENTRIG 


8465 BELL BRACKET: 3640 LOCKWASHER 


34-56 NUT 

6810 SCREW si: 6920 POST 
(8l2669 LOCKWASHER My 2191 LOCKWASHER 

34-4 NUT 3598 NUT 

6746 SCREW ® dae 


4730 SPRING 
(A)l\2623 SPRING 


8497 BELL HAMMER 


2191 LOCKWASHER 


71635 BELL BRACKET (ASSEMBLY) 
ieee ON FPR5 


(B) USED ON FPRIZ, FPR2I,AND FPR23, 


78597 SCREW 
1030 SCREW 78596 WASHER 
34432 WASHER 71697 CLAMPING PLATE 
@/6s50 BELL CRANK 
90774 BELL CRANK 
71696 RANGE SCALE(WITH BELL CRAN 


3598 NUT 
073 SCREW-THUMB 


34-56 NUT (A)} MOUNTING) 
3640 LOCKWASHER (8)|90775 RANGE SCALE(WITH BELL CRANK 
= MOUNTING) 
71976 STOP PAWL PLATE TT Ser = te- tA 7007 TRIP PLUNGER 
7607 COLLAR te ae S on 6801 SCREW 
aC] | PIE 640 LOCKWASHER 
7603 SPRING (aan (@) (6830 TRIP LATCH 
6966 ECCENTRIC STOP gts 90088 TRIP LATCH 
6909 STOP PAWL 6801 SCREW 
SCREW 3640 LOCKWASHER 
7602 SPRING 


71829 RANGE SCALE (ASSEMBLY) 
(FOR USE WITH PULLING MAGNET SELECTOR) 
90760 RANGE SCALE (ASSEMBLY) 
(FOR USE WITH HOLDING MAGNET SELECTOR) 


(A) USED ON FPR5 AND FPRI7 
(8) USED ON FPR2I AND FPR23 


7025 REVERSE PAWL-LEFT 
6805 SCREW 


6918 LINK 
75229 SPRING 


7023 REVERSE Leu 
6800 SCREW 


80342 SCREW 
3606 NUT 


7039 COLLAR 
6807 SCREW. 


8539 SCREW 


7024 REVERSE PAWL-RIGHT 
6805 SCREW 


6918 LINK 
75229 SPRING 


e@——_—__—_—_—7022 REVERSE LEVER-RIGHT 
i eee SCREW 


80342 SCREW 
3606 NUT 


7039 GOLLAR 
6807 SCREW 


7044 REVERSE ARM 


7042 BEVEL GEAR 
6807 SCREW 


3438 WASHER 


2191 LOCKWASHER 5363 SPRING = 8539 SCREW 
7002 WASHER 7036 COLLAR : 2191 LOCKWASHER 
gall SCREW 6807 SCREW lant 7002 WASHER 
191 LOCKWASHER ak, ; B8I| SCREW 
we 3598 NUT P ire a dot ll | 2191 | LOGKWASHER 
70871 SPRING BRACKET-LEF ; 598 NUT 
Biol SSNS BRACKET LES rose averse apis 70871 SPRING BRAGKET-RIGHT 
3606 NUT L 2201 NUT 0342 SCREW 
70793 WASHER LE Lt 4814 LOCKWASHER 3606 NUT 
@ 107488 RIBBON SPOOL CUP-LEFT NSE _ i266 WASHER 


(B) 70796 RIBBON SPOOL CUP === 


71681 RIBBON SPOOL-EMPTY TT Pe 
7835 RIBBON SPOOL(WITH BLACK risson\ | i gee | 
W-1238 PIN <n ecatS 
701S4 REVERSE LEVER-LEF EK ——__ +... 


70793 WASHER 


107487 RIBBON-SPOOL CUP — RIGHT 


95467 REVERSING LEVER-RIGHT 


RIBBON - FEED UNIT — LEFT @RIBBON- FEED UNIT — RIGH® 
(A) USED ON FPR5 (SEE 97333 ENQ-OF-LINE INDICATOR COUNTER UNIT FOR RIGHT 
(8B) USED ON FPRI7, FPR21, AND FPR23 RIBBON FEED FOR FPRI7, FPR2I, AND FPR23.) 


TL55170S 
Figure 268. Bell bracket, range scale, and ribbon-feed unit parts 
(FPR5, FPR17, FPR21, and FPR23). 
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NUMBER | PULL AND FUNCTION BAR | PULL & TYPE 3AR PALLET USED IN PELLET KEYTOP USED IN 

OF FUNCTION | (WITHOUT PALLET) ARRANGEMENT (SPRING CUSHION) | KEYTOP 

POSITION BAR PART DESCRIP-] PART | ARRANGE- 
SPRING DESCRIPTION |wumger TION | NUMBER 


PA 
DESCRIPTION wnites 


| space | __ 616 | 
ums suet | 6916 | 7965 _| 
seit = [@__sus7 | 7825 | 
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Pp xt | x | 2a 
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[ST eevee | so008 [ 
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on 
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| 25 | staxoaro | 6692] reav | 22 | wa | vy 6{ 98920] so010/ x _ na 
ps | sow [son] rem | ve | ome [BF sheer pea ef 
@® P| vovevs| tov | PP | soe | x [x | 

a peeoe au | ow | yu [2 __@| seoue] 99012 [| fs | sows | | x | 
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ae 
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29 STANDARD 6692] 7634 7446 t 
ane ee ga903| 99019 x | 
3 ee 7634 27 vuy7 (Q___- _+| 98907| gao22{_x | 
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Roe 
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| | ries | 78972 


CODE BAR 
LOCKING LEVER 


NOTES: 
@ USED ON FPRS5 
USED ON FPRI7, FPR21, AND FPR23 


© STANDARD BLANK TYPE BAR (PRINTS IN LETTERS 
AND FIGURES POSITIONS) 


©) SPECIAL BLANK TYPE BAR (PRINTS IN 
FIGURES POSITION ONLY) 


105148 
105278 


SETS OF 
KEYTOPS 


PALLET 
ARRAN GEMEN TS, 


ty, SS Oy ee a 
ae 


TYPE BAR SEGMENT TLSSI98S 


Sy 


Yi 


Figure 269. Pull bars, type bars, pallets and key tops (FPR5, FPR17, FPk21, 
and FPR23). 


S 82839 ROTOR (ASSEM) (WITH BEARINGS AND SWITCH) 
82840 ROTOR (ASSEM) A) 6732 MOTOR PLATE 
94707 INSULATOR 90263 WOUND STATOR (WITH BASE) 
82848 BRUSH HOLDER {WITH BRUSH) 
82843 SPRING 82845 WASHER 


88879 BRUSH HOLDER SUPPORT (ASSEM) 
80358 BALL BEARING 


89405 BUSHING 

89406 WASHER-SPRING ee 

89407 COTTER PIN 80312 WASHER 
82841 SWITCH COMMUTATOR 80299 END PLAY SPRING 
82845 WASHER 


80358 BALL BEARING 


80311 WASHER-CUPPED 
80310 WASHER-FELT 


80313 WASHER "0 Wh Gy Uy 
4 


(A) 6746 SC 


REW 
80309 WASHER-FELT 2191 LOGKWASHER 


80754 OILER 


76484 FAN 


1179 SCREW (A) 78510 PINION-7 TEETH 


2191 LOCKWASHER 


102774 BOLT (A) 78509 GEAR-30 TEETH 


86713 SCREW 80754 OILER 


78025 SCREW w-6104 NUT 


80558 END SHIELD 
(WITH 80754 OILER) 


82850 END SHIELD 
(WITH 80754 OILER) 


103431 GROMMET-RUBBER 
6745 SCREW 

(A) 2669 LOCKWASHER 
93160 WASHER 
71047 SHIMS 


72739 GUARD 


82741 NAMEPLATE 
87636 SCREW 
34-11 NUT 


(A) 7631 WIRE GUARD 


NEW STYLE SYNCHRONOUS MOTOR 
82283 SYNCHRONOUS MOTOR,!/40 HP, I10 V, 60 CYCLE, AC (GE MODEL 5SH25ABIIB) EXCLUDES PARTS MARKED @) 


86933 MOTOR UNIT (ASSEMBLY}-INCLUDES 82283 MOTOR AND PARTS MARKED @) (MOTOR ARRANGEMENT H) 
USED ON FPRS5, FPR2I, AND FPR23 TL 551715 


Figure 270. New style synchronous motor unit (86983) parts FPR5, 
FPR21, and FPR23). 


§ onnccuul 


OLD STYLE 82850 END SHIELDS MAY BE WORKED 
OVER FOR USE WITH NEW STYLE MOTORS By ADD- 
ING WIRE OUTLET HOLE AS ILLUSTRATED. 


82850 END SHIELD-HAS BEEN 


REDESIGNED BUT RETAINS ITS 
ORIGINAL PART NUMBER. THE NEW 


90263 WOUND STATOR (WITH BASE )— HAS 
BEEN REDESIGNED BUT RETAINS ITS 
STYLE END SHIELD (WITH WIRE OUT- ORIGINAL PART NUMBER. WHEN REPLAC— 
LET HOLE) CAN ALSO BE USED ON ING AN OLD STYLE STATOR (WITH TAPPED 
THE OLD STYLE MOTORS. THE OLD HOLES FOR THE END SHIELD CLAMPING 
STYLE END SHIELD (WITHOUT WIRE 
OUTLET HOLE) CANNOT BE USED 


STUDS) WITH A NEW STYLE STATOR 
(WITH BODY HOLES FOR THE END SHIELD 

ON NEW STYLE MOTORS UNLESS BOLTS) THE FOLLOWING NEW STYLE 

IT BE WORKED OVER AS ILLUSTRA- PARTS ARE REQUIRED 

TED ABOVE. 90263 WOUND STATOR (WITH BASE)(1) 
82850 END SHIELD (1) 
(OR WORKED OVER OLD STYLE END SHIELD) 
103431 GROMMET -RUBBER (1) 
102774 BOLT (2) 
W-6104 NUT (2) 


bon SSS 


SSS OH) wz? > 
g 


Y, 


y Y p,] 
Yj 4 
Y i Z 


8 
{ 
(| 


‘3 


eo Z 
WAN 


| 


ka) 
Elo) 
: 


& 


—_— 
NY, 


N 
a 
\. 
\ 


Ws 


80351 SCREW 


80307 OUTLET (WITH 80308 
BUSHING - FIBER 


80559 CLAMPING STUD 


OLD STYLE SYNCHRONOUS MOTOR 
82283 SYNCHRONOUS MOTOR, |/40 HP, 110 V,60 CYCLE, AC (GE MODEL SSH25ABI1) 


(PARTS NOT LISTED SAME AS ON NEW STYLE MOTOR) TL55172S 
USED ON FPRS, FPR2I, AND FPR23 


Figure 271. Old style synchronous motor (82283) parts FPR5, FPR21, and FPR23). 


807975 O - 48 - 19 
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96843 SCREW 


8884 TERMINAL BLOCK 
(4 TERMINALS) 


BASE PLATE 


6746 SCREW 
2191 LOCKWASHER 


7091 INSULATOR 


7336 GEAR—|I9 TEETH 


89896 OIL CUP 
89897 NUT 
73611 OIL WICK—FELT 


708I6 GEAR-35TEETH 


6746 SCREW 
2191 LOCKWASHER 


7188 BEARING BRACKET 


1206 SCREW 
3640 LOCKWASHER 


103634 HANDLE-—BAKELITE 


103—27 WASHER 


95473 COLLAR 


72555 SCREW 


Figure 272. 
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SLIP CONNECTION BLOCK 
USED ON FPRI7, FPR21, AND FPR23 


INTERMEDIATE GEAR (ASSEM) 
USED ON FPRI7, FPR2I, AND FPR23 


TAPE FEED-OUT HANDLE 


USED ON FPRI7, FPR21,AND FPR23 


6811 SCREW 
2191 LOGKWASHER 


7002 WASHER (2) 


96843 SCREW 
78675 CONNECTING BLOCK 
AND CORD (ASSEM)- WITH 


8883 CONNECTING BLOCK 
AND 82474 TERMINALS 


6811 SCREW 
2191 LOCKWASHER 


89896 OIL CUP 
89897 NUT 
73611 OIL WICK-—FELT 


7290 SHAFT 


6746 SCREW 
2191 LOCKWASHER 


6745 SCREW 
2669 LOCKWASHER 


RANGE SCALE 


95472 SPACER 


95471 TAPE FEED-OUT LEVER 


RANGE SCALE POST 
TL 551738 


Slip connection bloek, intermediate gear, and tape feed-out handle parts 
(FPR17, FPR21, and FPR23). 


97335 CAM LEVER 
(A\33038 SPRING 
87651 SHAFT 


74536 SCREW 


7042 BEVEL GEAR 
SCREW 


7036 COLLAR 
73894 SCREW 


3438 WASHER 


74526 COLLAR 
74536 SCREW 


5363 SPRING 


7036 COLLAR 
73894 SCREW 


87648 WORM FOLLOWER 

35-68 SPRING 

87646 RELEASE BAIL 

174 SCREW 

3640 LOCKWASHER 
NUT 


87647 SLEEVE 
74536 SCREW 


7034 BUSHING 
NUT 

4814 LOCKWASHER 
WASHER 

95467 REVERSING LEVER 


70796 RIBBON SPOOL CUP 


CABLE-COUNTER 


SCREW 
3640 LOCKWASHER 
80755 BUSHING-BAKELITE 


74728 TERMINAL 


76167 SCREW 
3640 LOCKWASHER 
2034 WASHER 


SPRING 


®) 


aa” SCREW 
—e 


1174. SCREW 
| 3640 LOCKWASHER {! 


=) eoromr§ | f 


ALI 
ol ay | 


1h => 87650 WORM 


8539 SCREW 
2191 LOCKWASHERK ISS 
7002 WASHER = 


93891 GUARD 


H eeaeme eames | 0 
4 b- A ole sgt Be 
a ul HTN rd aS: = oe : 


74785 ROLLER 

6800 SCREW 

2191 LOCKWASHER 
3598 NUT 


97316 SPACER 
7038 REVERSE ARM SHAFT 


74879 SPRING POST 


87645 BRACKET 


87654 FEED PAWL 
35-72 SPRING 


87855 ADJUSTING BRACKET 
8308 CABLE CLAMP 


NUT 
2191 LOCKWASHER 
7002 WASHER 


7470! SPRING 
97334 SPRING BRACKET 


i 
E6746 SCREW 


2191 LOCKWASHER 
7002 WASHER 


161 SCREW) USED ON 
3598 NUT FPR 

80342 | USED on FPR 
3606 NUT J) 21a FPR23 


7036 COLLAR 
74536 SCREW 


70793 WASHER 
W-1238 PIN 


7035 RIBBON SPOOL SHAFT 


41732 CLAMPING PLATE 


41733 INSULATOR (5) 
80592 CONTACT SPRING 


an Ce 87652 CONTACT BRACKET 


97333 END-OF-LINE INDICATOR COUNTER UNIT (ASSEMBLY) 


(EXCLUDES PARTS MARKED @) 
USED ON FPRI7, FPR2I, AND FPR23 


74964 CONTACT SPRING 


70529 STIFFENER 


TL55174S 


Figure 278. End-of-line indicator counter unit parts (FPR17, FPR21, 


and FPR23). 
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1105 TARGET-10 SPOT 


6811 SCREW 
2191 LOCKWASHER 


FOR MOUNTING GOVERNOR 
TO MOTOR SHAFT 


6344 SCREW 

6318 CLAMP 

1064 SCREW 
314 CONTACT SPRING (ASSEMBLY ) 


72835 CONTACT POINT Lg 
86868 BUSHING y . 
86869 POST 

ee ee = x PIN 
6323 SPRING 


6320 CONTACT SCREW 


2191 LOCKWASHER 
6345 NUT 
6319 BLOCK 


6324 ADJUSTING WHEEL 
8165 WASHER 


6979 HUB 


6347 SCREW 
2191 LOCKWASHER 


6348 SCREW 
3640 LOCKWASHER 


6330 BEARING (ASSEMBLY ) 
(UPPER AND LOWER) 


6347 SCREW 
2191 LOCKWASHER 


7845! COVER 

78497 INNER DISK 
CONTACT SPRING 

78439 GOVERNOR SHELL 


34-4 NUT 
2669 LOCKWASHER 
3438 WASHER 


78443 OUTER CONTACT DISK 
78438 BUSHING 


78437 INSULATOR 


on ee 
Y ig oa GY 
VILE L3 “Ay (Z SZZZZ. 


78496 OUTER DISK CONTACT SPRING 


80352 CENTER CONTACT GOVERNOR (ASSEMBLY) 
USED ON FPRI7, FPR21, AND FPR23 


4 78403 CONTACT BRUSH 

80336 INSULATOR 
80338 GOVERNOR ADJUSTING BRACKET aa 
78399 OUTER DISK BRUSH SPRING (WITH BRUSH i (_) 41733 INSULATOR 
oo ¢ 41732 CLAMPING PLATE 
78400 INNER DISK BRUSH SPRING (WITH BRUSH) 6 
80444 SCREW 1168 SCREW 

HING-BAKELI 

2191 LOCKWASHER 78398 BUSHING-BAKELI TE 
7002 WASHER O™.. 


' 80337 BRACKET 80340 BRUSH SPRING PLATE 


| 
USED ONLY WITH 99250 2 
| 82440 screw @(YSEO 2 GOVERNOR FILTER (ASSEMBLY) “ry 6746 SCREW 
| 80342 SCREW (8) ———_ 3 2) Z < 2191 LOCKWASHER 
2191 LOCKWASHER — ; ——— ae 


80325 CLAMPING PLATE 


USED ON {80341 GOVERNOR BRUSH AND SPEED ADJUSTING BRACKET (ASSEMBLY) 
(EXCLUDES PART MARKED @ 


USED ON {105447 GOVERNOR BRUSH AND SPEED ADJUSTING BRACKET (ASSEMBLY) 
FPR2I AND (EXCLUDES PARTS MARKED (A) AND ©) 


i} 
95938 CAPACITOR- 40 MF EACH \_FPR23 


82702 SCREW 
3598 NUT 

2191 LOCKWASHER 
7002 WASHER 


99357 CLIP 
99356 BRACKET 


74059 SCREW y 
R 


95937 c&pacitor- 400 MF EACH 
99354 CONTAINER 


95936 RETARDATION COIL-I.1 OHMS | 
78028 SCREW 

95935 BUSHING-BAKELITE 

7002 WASHER 

78905 Raa FIBER OR BAKELIT! 
3598 

291 LOCKWASHER 


74059 SCREW 
2191 LOCKWASHER 


2191 LOCKWASHE 
7002 WASHER 


99355 BRACKET 


82440 SCREW 1266 SCREW 
2191 LOCKWASHER : 


2191 LOCKWASHER 


~ | 7002 WASHER 


77911 BRUSH CAP 


99250 MOTOR-GOVERNOR FILTER (ASSEMBLY 
USED ON FPRI7, FPR2I, AND FPR23 ( ) : bcd 


Figure 274. Center contact governor, governor brush and speed adjusting bracket, 
and motor-governor filter parts (F PR17, FPR21, and FPR23). 
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106048 RESISTOR BRACKET 
106200 WASHER- GENTERING 


106049 RESISTOR -550 OHMS 
(250-300) 


106200 WASHER-GENTERING 
106204 NUT 
2449 LOGKWASHER 


106202 SPACER 


1o605!| BOLT 


107026 BACKSTOP 

1050 SCREW 

2191 LOCKWASHER 
© 


8330 WASHER 


1121 SCREW 
2669 LOCKWASHER 


107027 SHIELD 
1176 SCREW 
2191 LOCKWASHER 


166052 POST -LONG 
1264 SCREW 


@ 105739 MOTOR PLATE 
—— 73238 FIELD CORE (FPR2! AND FPR23) 
ot 78240 FIELD CORE(FPRI7) 

73242 INSULATION (FOR ONE FIELD COIL) 
73237 END SHIELD (WITH OILER) 


83054 CAPACITOR - IMF 


33-110 SCREW 
3640 LOCKWASHER 


106053 POST- SHORT 


73236 FIELD FRAME (WITH OILER) 
6710 ARMATURE (FPR 21 AND FPR 23) 
78239 ARMATURE (FPRI7) 

91837 WASHER-FIBER 
70873 BRUSH HOLDER CAP 
70872 BRUSH HOLDER ( WITH INSULATOR )} 
8094 BRUSH (WITH SPRING) 

71998 BRUSH HOLDER RING (WITH 80706 SCREW) 
70771 OILER 


73239 FIELD COIL(FPR2! AND FPR23) 
78241 FIELD COIL (FPRI7). 


73231 STEEL BEARING RETAINER 
71189 COPPER BEARING RETAINER 
1272 SCREW (FPR2I AND FPR 23) 


1100 SCREW 
104451 LOCKWASHER ming am 73232 FELT WASHER 
6746 SCREW HOTRHILEATYAY FSS 5061 BALL BEARING 
®} 2191 LockWaSHER re iq. USED ON BOTH ENDS 


8330 WASHER 
80352 CENTER CONTACT GOVERNOR 
(ASSEM ) 71999 END PLAY SPRING 
© { 80341 GOVERNOR BRUSH AND : SSI ASHER 
SPEED ADJUSTING BRACKET (ASSEM) mT T mis if ! ® 6746 SCREW 
105447 GOVERNOR BRUSH AND 1 : a = 2191 LOCKWASHER 
SPEED ADJUSTING BRACKET (ASSEM 
(A) 71974 PINION-7 TEETH 


| 7661 ADJUSTING LEVER 


70771 OILER 


4g CNN, 


84047 STOP 
8222 WEARING STRIP 


e) 


1272 SCREW 
SIGI7 SHIMS 


r] la. ; a CLAMPING ROD 
BGS GEREN BURNIE ae es fifa | ae 34-59 NUT 
73244 SCREW SUDA awike 106047 SCREW 


73243 LOCKING WEDGE ———_-——@ 2449 LOOKWASHER 


76081 WASHER 


@{ 22280 MOTOR- GOVERNOR 71156 SHIMS 


FILTER (ASSEM) 
72739 GUARD 
8274! NAMEPLATE 
87636 SCREW 


© (105741 caBLE-MOTOR 
@ { 106896 CABLE-MOTOR 


78025 SCREW GOVERNED MOTORS 34-1 NUT 
© 107310 WIRE GUARD | 
763i WIRE GUARD 6708 GOVERNED MOTOR,=. HP, I10V, 50-60 CYCLE, AC SERIES (GE MODEL 26478 
OR 5BA65AA77)-EXCLUDES PARTS MARKED @),(B), AND (C) 
106174 MOTOR UNIT (ASSEM)— INCLUDES 6708 MOTOR AND PARTS MARKED @) 
AND (MOTOR ARRANGEMENT GB; PART OF FPR2I AND FPR23) 
77953 GOVERNED MOTOR , 3 HP, 110 V, 60 CYCLE, AC SERIES (GE MODEL 
SBA65AA29)— EXCLUDES PARTS MARKED @,@),AND© 
105738 MOTOR UNIT (ASSEM)-INCLUDES 77953 MOTOR AND PARTS MARKED 
(@) AND (C) (MOTOR ARRANGEMENT FN; PART OF FPRI7) 
TL55180S 


Figure 275. Governed series motor units (106174 and 105738) parts 
(FPR17, FPR21, and FPR23). 
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73238 FIELD CORE 
(WITH COILS AND INSULATION) 


73242 INSULATION 
73239 FIELD COILS 


110307 ARMATURE 


110316 BRUSH HOLDER SCREW 


110301 END SHIELD 
110326 SETSCREW 


107451 BRUSH HOLDER (WITH CLIP) 
110326 SETSCREW 


MUTA COT 80754 OILER 


\ HE RWI. YYW 
XN 
a NX’ | 
JOWNAAA 


110310 BRUSH (WITH SPRING) 


80358 BALL BEARING 
(BOTH ENDS) 


110300 END SHIELD 


80754 OILER 
10314 WASHER-FELT 


WMI 
110323 RETAINER pas M4 a 
110324 WASHER-FELT 

110312 SPRING WASHER | | 


110325 RETAINER 
78245 SCREW 
110327 BUSHING SHUM 


j< 


110308 BOLT 
2669 LOCKWASHER 


78025 SCREW 


110306 LOCK PLATE 


107151 MOTOR, 1725 HP II5V, 50-60 CYCLE, AC SERIES(ELECTRIC SPRAYIT MODEL S-9058) 


THIS MOTOR MAY BE FURNISHED AS AN ALTERNATE FOR 6708 MOTOR. 
TL 54469SA 


Figure 276. Governed series motor (107151) parts (FPR21 and FPR23). 
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M-177 MAGNET COIL-105 OHMS PER COIL 
(INCLUDES 1028 SCREWS AND 


2438 WASHERS 


91193 TERMINAL COVER 
6836 MAGNET YOKE 


6746 SCREW-LOWER 
2191 LOCKWASHER 


6811 SCREW 
82493 WASHER 
2191 LOCKWASHER 


6706 MAGNET BRACKET 


78826 CLAMP PLATE 


6811 SCREW-UPPER 
2191 LOCKWASHER 
6746 SCREW-CENTER 
2191 LOCKWASHER 


70803 SCREW 
3598 NUT 


6942 SCREW 
3640 LOCKWASHER 
34-56 NUT 


8508 ARMATURE 


Se Shert oe WEDGE 
90791 LOCKWASHER 
71073 WASHER 


98708 SELECTOR MOUNTING PLATE 
(WITH POSTS) | (FPRI7) 
8500 SELECTOR MOUNTING PLATE 
(WITH POSTS) (FPR5) 


8539 SCREW 
2191 LOCKWASHER 


7614 SPRING 


8511 LOCKING LEVER 


78824 SPRING 


71045 NUT 
71046 SCREW 
6884 BRACKET 


3598 NUT 

2191 LOCKWASHER 
8539 SCREW 
74722 WASHER 
2191 LOCKWASHER 


71445 LINK 
7612 SPRING 


7588 NUT 

7586 SCREW 
8539 SCREW 

2191 LOCKWASHER 


3298 ECCENTRIC STOP 
1160 SCREW 

2191 LOCKWASHER 
6685 SWORD 

78163 POST 

3598 NUT 

2191 LOCKWASHER 
6686 T LEVER 


74399 SCREW 
2191 LOCKWASHER 


8470 SELECTOR POST 
3598 NUT 
2191 LOGKWASHER 


[7001 WASHER-BETWEEN SEPARATORS 


8539 SCREW 
2191 LOCKWASHER 


8157 SELECTOR LEVER-RIGHT 


8158 SELECTOR LEVER-LEFT 


7614 SPRING 


74841 MAGNET STRAP -23 LG 
(INCLUDES 4851 TERMINALS) 


6689 SEPARATOR PLATE 83920 SEPARATOR PLATE-TOP 


SELECTOR UNIT (ASSEMBLY)-WITH PULLING MAGNETS 
USED ON FPRS AND FPRI7 TL 55176S 


Figure 277. Selector unit (with pulling magnets) parts (FPR5 and FPR17). 
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SCREW 
WASHER 


6746 SCREW 


TERMINAL BLOCK (ASSEM) 


SCREW 
73829 ADAPTER PLATE TOCKW ER 

SCREW 

LOCKWASHER 

WASHER 
8505 POST-HEX 

GUARD 


8504 POST-ROUND 
CONNECTION STRIP 


68ll SCREW 


CONNECTION SPRING 


PLATE 


7092 SLIP CONNECTION STRIP (ASSEMBLY) 
USED ON FPRI7 AND FPR2I 


8539 SCREW 

2191 LOCKWASHER 
7002 WASHER 

7198 GUARD-GEAR 
70815 GEAR-40 TEETH 


8501 GEAR HUB 
73670 TERMINAL BLOCK 
(WITH 8495 POST) (ASSEM_ -INCLUDES 1028 
71826 STUD SCREWS & 3650 WASHERS) 
2199 NUT 6746 SCREW 


680i. SCREW 

3438 WASHER 

2669 LOCKWASHER 
NUT 


(8) 39896 OIL CUP 
78029 OIL WICK-FELT 


ls9897 NUT 

7372 BRACKET 
SCREW 

2191 LOCKWASHER 


2610 BELL 
75432 BRACKET 
(AY68iI0 SCREW 


8387! SCREW 


7745| STOP 2669 LOCKWASHER 


6746 SCREW 34432 WASHER 
2191 LOCKWASHER 6814 SCREW 
7002 WASHER 2191 LOCKWASHER 
aes Be Baek 
9g LL HAMM 
S809 SHAFT 8058! SPRING 
(A)8539_ SCREW ——__— 8494 SPRING POST 
(B) 80342 SCREW 
cas wee + RIGHT SIDE OF BASE 
8489 LOCKING PAWL | 96507 TAPE-OUT LEVER 


96506 SHAFT 


llél SCREW 

2191 | LOCKWASHER : BEDS SERS 

8539 SCREW 

2191 LOCKWASHER 8494 SPRING POST 
LS 

8510 ADJUSTING CLAMP e. 80581 SPRING 


(WITH 8486 POST) 


cUwe ? 
- Qj i AY8488 BUSHING 


70785 SPRING POST (BIO70I3. BUSHING * 


2623 SPRING RIGHT SIDE OF BASE 


eee ah Ene USED ON FPRI7 AND FPR2I 
e 


(B) USED ON FPR2) TL55177S 


Figure 278. Terminal block, slip connection strip, and tape-out alarm mechanism parts 
(FPR17 and FPR21). 
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1050 SCREW 
2191 LOCKWASHER 
7002 WASHER 


106805 RETAINER 


1OoO!10!1 SCREW 
3606 NUT 


106806 BRACKET 


91755 TOGGLE SWITCH (ASSEM) 
INCLUDES 91683 NUT—HEX. 
LAND 91684 NUT—RING) 


106245 RESISTOR —5S000 OHMS 


106244 RESISTOR—I000 OHMS 106802 CABLE (SERIES—PARALLEL SWITCh) 


106801 SERIES—PARALLEL SWITCH (ASSEMBLY) 
USED ON FPR2!I AND FPR23 


91740 CORD 
(INCLUDES 102100 TERMINALS) 


73497 PLUG-RED SHELL 
|) a) oe, == 


89472 CORD (ASSEMBLY)-APPROXIMATELY. 40” LONG 


— on eas (PART OF FPR21) 


FPRB4 (PART OF FPR23) 


95053 CORD 
(INCLUDES 82474 TERMINALS) 


95064 PLUG—4 PRONG 


-—_________________ 95052 CORD (ASSEMBLY)-APPROXIMATELY 40" LONG 
FB43 (PART OF FPR2I) 


USED ON) oRB4 (PART OF FPR23) TLESITSS 


Figure 279. Series-parallel switch and cord parts (FPR21 and FPR23). 
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91218 SELECTOR MOUNTING PLATE 90513 SCREW 
(WITH POSTS) 2191. LOCKWASHER 
3598 UT 
90515 SCREW (TOP) 
5475 NUT (TOP) 
90514 SCREW (BOTTOM) 
5475 NUT (BOTTOM) 90512 BRACKET 
80444 SCREW 
2191 LOCKWASHER a 
2191 LOCKWASHER 
74722 WASHER 
97292 LINK 
90524 SCREW 
90520 ARMATURE LEVER 3599 NUT 
90517 SPRING 
6746 SCREW 
2191 LOCKWASHER 90069 DETENT POST 
7002 WASHER 90509 DETENT 
2191 LOCKWASHER 
123-244 WASHER 
90511 SCREW 
M-207 MAGNET COIL 
(92 OHMS PER COIL) @0s8i0 SPRING 


68i| SCREW 
2191 LOCKWASHER 
74722 WASHER 


90024 RETAINER 


92273 MAGNET CORE 


fj) 


82440 SCREW 
2191 LOCKWASHER 
74722 WASHER 


| 


3606 NUT 


eH 4 


90265 SCREW 


90043 ARMATURE BRACKET 


90515 SCREW (TOP) 


5475 NUT (TOP) 2191 
90514 SCREW 3598 
2669 LOCKWASHER 
8157 
8158 
4708 SPRING 
91120 
7614 
90508 SPRING ARM 
8539 
2191 


SELECTOR UNIT (ASSEMBLY) -WITH HOLDING MAGNETS 
USED ON FPR2Ii AND FPR23 


Figure 280. 
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SELECTOR ARM 
LOCKING WEDGE 
SCREW 

WASHER 
LOCKWASHER 
CLAMP PLATE 


SELECTOR SWORD 


SEPARATOR PLATE 


SELECTOR POST 
WASHER- BETWEEN 
SEPARATORS 
LOCKWASHER 
NUT 
SCREW 
LOCKWASHER 

T LEVER 


SELECTOR POST 
LOCKWASHE R 
NUT 


LOCKING LEVER 
SEPARATOR PLATE-TOP 


SELECTOR POST 
LOCKWASHER 
NUT 


SELECTOR LEVER-RIGHT 
SELECTOR LEVER-LEFT 
SPRING 


SPRING 


SCREW 
LOCKWASHER 


TL55I79S 


Selector unit (with holding magnets) parts (FPR21 and FPR23). 


6746 SCREW 8884 TERMINAL BLOCK 


2191 LOCKWASHER 


78675 CONNECTING BLOCK 


8484 POST 
= (WITH MAGNET CORDS) 
8483 GUARD 99193 BRACKET 
681! SCREW . 
2191 LOCKWASHER (A) 78301 SCREW 
7002 WASHER 


@a18 


99192 TERMINAL BLOCK BRACKET (ASSEMBLY) 
(EXCLUDES PART MARKED (@)) 
USED ON FPRS5 


89861 CORD 
(WITH 102100 TERMINALS ) 


73497 PLUG 


89317 LINE CORD (ASSEMBLY) 
(APPROX 32" LONG) 
USED ON FPR5 


99884 CORD 


99358 PLUG (WITH 82474 TERMINALS) 


99968 POWER CORD (ASSEMBLY) 
(APPROX 32" LONG) 
USED ON FPRS5 TL55181S 


Figure 281. Terminal-block bracket and cord parts (FPR5). 
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98125 TAPE REEL 


98139 TAPE TENSION SPRING 


1268 SCREW (WITH ROLLER) 
2191 LOCKWASHER 


3598 NUT 


6390 SCREW 
2191 LOCKWASHER 


| 98130 TAPE RETAINER ————~_ 7002 WASHER 


1179 SCREW 
2191 LOCKWASHER 
8330 WASHER 


89087 CORE 


89088 FILLER-WOOD ————- 


98128 SPACER 


76099 WASHER 


98129 SCREW 
2191 Pair — 
3598 NUT 


~97328 TAPE REEL CONTAINER (ASSEMBLY 
USED ON FPRS5 


Be 


<HRER EAN RA ARSENEN” 
WRINKL 
USED ON FPR5S TLS5199S 


Figure 282. Tape-reel container and cover parts (FPR5). 
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107453 BRUSH CAP 107443 FIELD CORE 


107446 COIL RETAINING PIN 
107454 SCREW 


107444 FIELD GOIL-UPPER 
(WITH GLIP) 
107445 FIELD COIL-LOWER 
(WITH GLIP) 


107451 BRUSH HOLDER (WITH CLIP) 


107452 BRUSH (WITH SPRING) 


NOY 80358 BALL BEARING 
101589 CLAMPING WASHER RES me GES 4 aera Gorn ise 


62135 SCREW 92465 WASHER- SPRING 


102837 WASHER -SPLIT 
™— [ =e 
102836 RETAINING RING : 


86314 WASHER-SPLIT 


86312 WASHER-FELT 
(USED ON BOTH ENDS) 


07456 ARMATURE (ASSEM) 


107450 BOLT ‘(WITH BALL BEARINGS) 


107455 ARMATURE 
80358 BALL BEARING 
102836 RETAINING RING 


92467 OILER(USED ON BOTH ENDS) 


107449 END SHIELD 


107448 LEAD BUSHING (WITH 92467 OILER) 


107447 END SHIELD (WITH 92467 OILER 80357 SCREW 


GOVERNED MOTOR 


104038 GOVERNED MOTOR, !/25 HP, lI5V, SO-GOCYCLE, AC SERIES (HOLTZER CABOT MODEL S-9050) 
105749 MOTOR UNIT (ASSEMBLY)-INCLUDES 104038 MOTOR AND PARTS MARKED (@) ON ILLUSTRATION OF 77953 MOTOR 


(MOTOR ARRANGEMENT FT ) 
USED ON FPRI7 


Figure 283. Governed series motor unit (105749) parts (FPR17). 


TL55183S 
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105620 KEYBOARD BASE-BLACK GLOSS 


105626 BASE GOVER PLATE 
106899 COVER GUIDE STUD N 


45815 LOCKWASHER 
34-4 NUT 


7337 WASHER-FELT 


7399 CONTACT SPRING BACKSTOP 


7403 CONTACT SPRING-UPPER 
7402 CONTACT SPRING-LOWER 


LATCH BLOCK 


3598 NUT 

7334 POST (BOTTOM) 
7078 BEARING POST 
680! SCREW 

2191 LOCKWASHER 
3598 NUT 

105621 TAPE SHIELD 
80444 SCREW 

2191 LOCKWASHER 
7002 WASHER 

7078 BEARING POST 
83874 SCREW 

2191 LOCKWASHER 
3598 NUT 


105638 KEY AND SWITCH UNIT 


2378 SPACER KEY LEVER 
72985 KEY LEVER-UPPER 


72984 KEY LEVER-CENTER 
72983 KEY LEVER-LOWER 
2663 BUFFER-RUBBER 


7080 SPACE BAR LOOP 


7394 SPACE BAR 
6746 SCREW 
700! WASHER 
2191 NUT 


° ° 
107196 BRACE a ee | ) } 
9, 


74036 NUT 


107388 NUT-THUMB 


1297 SCREW 


6810 SCREW 
45815 LOCKWASHER 


KEYBOARD BASE 
(TOP VIEW) 
PART OF FPR 17 


te 


7337 WASHER FELT 


3628 OUTLET BUSHING 


72508 SCREW 


2191 LOCKWASHER 
7096 BUSHING-FIBER 


92169 FILTER BRACKET 
4293 INSULATOR 


105622 TAPE IDLER BRACKET 
6746 SCREW 
2191 LOCKWASHER 


80120 BRACKET 

80121 SPACER (UNDER 801/20) 
6746 SCREW 

2191 LOCKWASHER 


80II9 REPEAT SPACE ROD 


7199 TRIP-OFF PAWL 
35-133 SPRING 


83877 SPRING 
83876 SPRING BRACKET 


105633 TAPE GUIDE BRACKET 


7395 STOP PLATE 
8539 SCREW 

2191 LOCKWASHER 
700I| WASHER 


“N— 6805 SCREW 


80825 SIGNAL LAMP (ASSEM) 


3599 NUT 
3640 LOCKWASHER 
74808 BUSHING 


2525 KEY LEVER GUIDE-FRONT 
74986 SCREW 
2191 LOCKWASHER 


83873 REPEAT YOKE 


72539 KEY LEVER DISK 
(USED ONLY WITH PNEUMATIC 


OR SPRING CUSHION KEY TOPS) 


KEY TOPS 


105625 CABLE-BASE 


107387 SPRING 
105628 LATCH BLOCK 


107386 SPRING 
1169 SCREW 

2191 LOCKWASHER 
8330 WASHER 


LATCH BLOCK PARTS 105626 BASE COVER PLATE 
(ENLARGED) TL55184S 
PART OF FPRI7 


34432 WASHER 


Figure 284. Keyboard base and latch block parts (FPR17). 
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105620 KEYBOARD BASE- BLACK GLOSS 


2431 SELECTOR BAR NO | 


2432 SELECTOR BAR NO 2 
2433 SELECTOR BAR NO 3 
2434 SELECTOR BAR NO 4 


2435 SELECTOR BAR NOS 


7287 UNIVERSAL BAR 


70177 SCREW 
3606 NUT 


7396 BRACKET—LEFT 


9203 BRACKET (WITH ROLLERS) 


2663 BUFFER-RUBBER 


3598 NUT 
2191 LOCKWASHER 


2574 UPSTOP —LEATHER 


oe core Sl a CLAMP 


Sc 
2191 OGKWASHER 


7002 WASHER 
107249 CABLE CLAMP 
8539 SCREW 


2191 LOCKWASHER 
3458 SHIMS 


4 —_= BRACKET — RIGHT 


9203 BRACKET (WITH ROLLERS) 


eee 71449 KEY LEVER GUIDE —REAR 


8254 CABLE CLAMP On all iii 6746 SCREW 
2191, LOG KWASHER y TYTTTiiii? 2191 LOCKWASHER 
7002 WASHER ‘i m a | 2528 SPRING BAR 
On | 74986 SCREW 
2566 SPRING (FOR SPACER 
KEY LEVER ONLY) AE . ra 
NU 
2565 SPRING (FOR ALL 
OTHER KEY LEVERS) | c Oy a . se agrnelelaaataeas 
© es oq 3598 NUT 
105626 BASE COVER PLATE | weaee! eae cia eine 
° 
8254 CABLE CLAMP | “il Jet 7-o 
2191, LOCKWASHER l OD : 3628 OUTLET BUSHING 
a no: ee 
1 
105627 MOUNTING BUSHING 40) Os ANS 485! TERMINAL— GROUND 
<a Coe ome ———— 700! WASHER 
KEYBOARD BASE 
(BOTTOM VIEW) 
USED ON FPRI7 
3598 
3781 LOCKWASHER 
105622 TAPE IDLER BRACKET 05633 TAPE GUIDE BRACKET 
105624 SHAFT 105634 ROLLER 
105632 TAPE GUIDE 
105623 ROLLER— BAKELITE 
76260 SCREW 
8674. T 
2 NU 80444 SCREW 
6746 SCREW 2191 LOCKWASHER 
2191 LOCKWASHER ASE COVER PLATE 
KEYBOARD BASE 
TL 55185S 
TAPE IDLER TAPE GUIDE 
(ENLARGED) (ENLARGED) 


USED ON FPRI7 


USED ON FPRI7 


Figure 285. Keyboard base, tape idler, and tape-guide parts (FPR17). 


293 


80828 COVER (ASSEM) 106853 CABLE-LAMP 


(INCLUDES !01I003 JEWEL-AMBER) ae 
— 80827 LAMP-CLEAR (120 V) 
— \ 
<a 
ey 
ho 


122-48 SOCKET 


80826 BRACKET 
6807 SCREW 


ee a 8543 SCREW 
ABD 2191 LOCKWASHER 
Woy 7002 WASHER 


KLidididisiifdlliLer 
.—— 
_—— 
i! 


1269 SCREW 
2191 LOCKWASHER 


RIGHT SIDE OF KEYBOARD BASE = 71444 OUTLET BUSHING 


80825 SIGNAL LAMP (ASSEMBLY) 
USED ON FPRI7 


105681 NAMEPLATE 


73181 BREAK KEY 


73177 COVER 105637 SWITCH CASE 


45964 SCREW 


80177 INSULATOR-FRONT 


95320 TOGGLE SWITCH (ASSEM) 
(INCLUDES 91683 NUT —HEX 
AND 91684 NUT-RING) 


105636 NAMEPLATE 
1096 SCREW 


80178 INSULATOR-REAR 


1163 SCREW 
LEFT SIDE OF KEYBOARD BASE 


80566 BUSHING-BAKELITE 
80180 SPRING CLIP 


105638 KEY & SWITCH UNIT (ASSEMBLY) 
USED ON FPRI?7 


7388 SHAFT 89896 OIL CUP 
4810 OIL WICK-FELT 
6746 SCREW 89897 NUT 


2191 LOCKWASHER 
2199 NUT 


8097 CAM SLEEVE 70815 GEAR-40 TEETH 


C1 
90438 BUTTON-FELT wg cf 
e 


80471 SPRING 


AN 


8539 SCREW 
2191 LOCKWASHER 
7002 WASHER 


8501 GEAR HUB 
(WITH 8495 POST) 
16746 SCREW 
[291 LOCKWASHER 


761 BUSHING 


7372 BRACKET 

6746 SCREW 

2191 LOCKWASHER 
TLSSI86S 


CRESTS 


“BU 


7391 CLUTCH-DRIVEN aus ! 
7389 CLUTCH- DRIVING E 


KEYBOARD SHAFT (ASSEMBLY) 
USED ON FPRI7 


Figure 286. Signal lamp, key and switch unit, and keyboard shaft parts (FPR17). 
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2529 BUSHING-BAKELITE 


68l! SCREW | 
2191 LOCKWASHER 


2503 COVER PLATE ' 9177 CONTACT SPRING 


2504 INSULATOR 


9178 CONTACT SPRING 


2502 MOUNTING STRIP ———— 4881 STIFFENER 


6811 SCREW 


7381 CONTACT MOUNTING ASSEMBLY 3191 LOCKWASHER 


68Il SCREW 
2191 LOCKWASHER 


2526 SPACING COLLAR -SHORT.- 


75606 SPRING 
75607 WASHER 
7373 BEARING’ BRUSHING 


2407 LOCKWASHER 


7383 OILER 
90438 BUTTON-FELT 


9182 CONTACT LEVER SHAFT 
3598 NUT 


708i SPRING POST 
90260 SPRING 


7409 CLUTCH LEVER 
3598 N 


UT 
2191 LOCKWASHER 
7002 WASHER 


fs STUD 
89897 NUT 8896 SHIMS 

708i SPRING POST 
89896 OIL CUP 2623 SPRING 

Se40 LOCEWASH ER 

6746 SCREW 4 
ORE LOCKWASHER 34-56 NUT 
TOP VIEW 7385 BRACKET-REAR 


(WITH 708! SPRING POSTS) 
7374 LOCK LOOP(ASSEMBLY) 


7382 BRACKET-FRONT 


925! ROLLER 


6800 SCREW 
7002 WASHER 
2191 LOCKWASHER 


7318 CONTACT LEVERS 


6814 SCREW 
2191 LOCKWASHER : 3598 NUT 
7377 LOCK LOOP 
6746 SCREW 2191 LOCKWASHER 
i] 
2191 LOCKWASHER 6805 SCREW 
41663 WASHER 7032 PAWL 
3598 NUT : 746 SCREW 
2191 LOCKWASHER is i (4) er LSC EAASHER 
41663 WASHER = E 
7407 SPACER COLLAR-LONG | 7002 WASHER 
7654 SHIMS i | 6942 SCREW 
34-56 NUT 
2526 SPACING COLLAR-SHORT 3640 LOCKWASHER 
7404 LOCKOUT LEVERS 7406 LOCKOUT LEVER SHAFT 


RIGHT END VIEW 


@ 81790 CONTACT COVER ) (A) 7002 WASHER 


(©) 


7380 TRANSMITTER (ASSEMBLY) 


(EXCLUDES PARTS MARKED (@) 
USED ON FPRI7 TL55187S 


Figure 287. Transmitter parts (FPR17). 
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807975 O - 48 - 20 


105639 POWER CORD (ASSEMBLY) -COPPER SHIELDED 
(APPROX 8° LONG) -INCLUDES 82474 TERMINALS 


USED ON FPRI7 


105737 CORD (APPROX 33’LONG) 
(INCLUDES 82474 TERMINALS) 


73497 PLUG-RED SHELL 
103236 PLUG-BLACK SHELL 


105640 LINE CORD (ASSEMBLY) -WITH RED SHELL PLUG 
105641 LINE CORD (ASSEMBLY)-WITH BLACK SHELL PLUG 
USED ON FPRI7 


92216 FILTER CASSEM) 


82474 ee ie 
93880 BRACKET 92724 SHIELDING TUBE 
81825 CAPACITOR-0.01 MF ———————>- : 

33-86 SCREW | 
3640 LOCKWASHER 


1187 SCREW 
2669 LOCKWASHER 


, 
a ae 
pe |} 
Sag ees | ces 5 908! 90001088 


74059 SCREW 
2191 LOCKWASHER 


92169 FILTER BRACKET 


92221 FILTER (ASSEM) 
TRANSMITTING CONTACTS FILTER (ASSEMBLY) 
USED ON FPRI7 


TL 55188 S 


Figure 288. Cord transmitting-contacts filter and parts (FPR17). 
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8514 STOP PLATE 


91751 COPYHOL DER - 1294 SCREW 
3640 LOCKWASHER 
34-66 NUT 


72592 BRACKET 
8515 FILLER BLOCK 


87936 BRAGKET (ASSEM 


73641 MESSAGE LINE GUIDE 
87937 BRACKET (WITH ROD) 

8515 FILLER BLOCK 

105432 BRACKET (WITH ROD) 
8513 MESSAGE LINE GUIDE (ASSEM 


8686 FILLER- WOOD 


I291 SCREW 


7897 COTTER Pe 95478 SPRING 


86066 SPACER 
105653 PUSH-ROD CAP 
49654 COTTER PIN 


105652 PUSH ROD 


7362 GLASS 
70832 RAIL 
91757 STRIP-FELT 
33-280 SCREW 
34-11 NUT 


35503 FOOT-RUBBER 
33-58 SCREW 

7002 WASHER 

{2191 LOCKWASHER 
71646 NUT 


107390 LATCH PLATE 


107389 SCREW 
107391 CLAMP PLATE-REAR 


105712 SCREW- THUMB 
O5713 RETAINING RING 
8281 NAMEPLATE 
87636 SCREW 

34 —I1 NUT 


1026 SCREW 
76461 WASHER 
76647 BUSHING 
2191 LOCKWASHER 
3598 NUT 


LEFT SIDE FRONT RIGHT SIDE 


90615 SPRING 
10571! BACKSPACER ARM 


105710 RIBBON-LIFTER ARM err rt 
Ci6! COVER (ASSEMBLY)— BLACK WRINKLE 105649-RIGHT SIDE 
INCLUDES 91752 COPYHOLDER -6" (ASSEMBLY) - BLACK WRINKLE isan uit 


AND 105704 SET OF TAPE REEL PARTS -BLACK WRINKLE 


002 WASHER 
USED ON FPRI7 . 


FOR MOUNTING PADS 


TL 551895 


Figure 289. Copyholder and cover parts (FPR17). 


LbZ 


l05712 SCREW-THUMB 
105713 RETAINING RING 


97296 SCREW 
2669 LOCKWASHER 


106026 BUSHING 


8543 SCREW 

97342 CLAMP PLATE 
2191 LOCKWASHER 
3598 NUT 


97340 TAPE-TENSION SPRING 
INCLUDES 96509 ROLLER 


75087 SCREW 
7037 SPACER (BETWEEN 89086 
AND 105715) 

34-48 NUT (REAR OF 96483) 


89088 FILLER-WOOD 
79 SCREW 

2191 LOCKWASHER 
8330 WASHER 


35551 SCREW 
2669 LOCKWASHER 


3438 WASHER 
34-4 NUT 


96483 BRACKET 
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Figure 290. 


© © 


105716 LID 


106024 TAPE RETAINER 


34432 WASHER 


71659 SCREW 
3598 NUT 


89086 TAPE REEL 


105715 TAPE REEL 
CONTAINER 


89087 CORD 
1207 SCREW-BOT TOM 


8543 SCREW 
2191 LOCKWASHER 
7002 WASHER 


105031 BLOCK 


74014 SCREW 


— 2669 LOCKWASHER 
§ . 


105704 SET OF TAPE REEL PARTS-BLACK WRINKLE 


USED ON FPRI7 


Tape-reel parts (FPR17). 


TL55190S 


2 7 Zt 
106881 ee BASE 7099 SCREW -THUMB 


8170 PAD-FELT 80444 SCREW 


2191 LOCKWASHER 


700! WASHER 


7338 POST / 
34-4 NUT / 


7337 WASHER - FELT 


99934 CABLE GUIDE 
6746 SCREW 

2191 LOCKWASHER 
7002 WASHER 


4293 INSULATOR 
7398 PLATE 
6811 SCREW 


107015 CABLE CLAMP 
74059 SCREW 
2191 LOCKWASHER 


2191 LOCKWASHER 


7096 BUSHING-FIBER 
107014 BUSHING 


2201 NUT 


7399 CONTACT SPRING BACKSTOP 4814 LOCKWASHER 


7403 CONTACT SPRING -UPPER 
7402 CONTACT SPRING -LOWER 


98415 COVER BACKSTOP 

1026 SCREW 

2191 LOCKWASHER 

LOCATION OF CODE NAMEPLATE 


7099 SOREN EHIME) 

7337 WASHER-FELT ha abs 
LOCATION OF SERIAL. NUMBER PLATE 
107007 GUARD sce eae? 
1096 SCREW 

105279 TOGGLE SWITCH (ASSEMBLY) 


(INCLUDES 91683 NUT-HEX 
AND 91684 NUT-RING) 


6746 SCREW 
2191 LOCKWASHER 


104768 SPACER 
(UNDER 96508) 


96508 COVER STOP 


7338 POST 
34-4 NUT 
7337 WASHER-FELT 


RECEIVING- ONLY LOW BASE 
(SHEET METAL) 


105449 NAMEPLATE (ON) 
87636 SCREW < 74059 SCREW 


2191 LOCKWASHER 


105448 NAMEPLATE (OFF) FOR MOUNTING 106883 


87636 SCREW 


USED ON FB43 
(PART OF FPR 2!) 


106261 BRACKET 


41733 INSULATOR 
81726 TERMINAL 


3599 NUT 
3640 LOCKWASHER 


106262 CONTACT SPRING-LOWER 
90033 STIFFENER 
90031 CONTACT SPRING~ UPPER 


41732 CLAMPING PLATE 


1206 SCREW 
6341 BUSHING-BAKELITE 


74986 SCREW 
2191 LOCKWASHER 
7002 WASHER 
8308 CABLE CLAMP 


74986 SCREW f 
2191 LOCKWASHER : 


SELECTOR MOUNTING PLATE . = = 105603 CABLE (WITH 108305 PLUG) 
FOR CLUTCH LEVER CONTACTS 


106242 CLUTCH LEVER CONTACT (ASSEMBLY) 


4851 TERMINAL-GROUND 


106883 BASE COVER PLATE 


106884 CABLE- BASE 


USED ON FPR21 TLSOSIGIS 


Figure 291. Receiving-only low base and clutch-lever contact parts (FPR21). 
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00€ 


70832 RAIL 
91757 STRIP-FELT 


33-280 SCREW 
34-11 NUT 


PADS-FELT 


99143-RIGHT SIDE 
1O5688-LEFT SIDE 
1lO5617-REAR 


71646 NUT 
7002 WASHER 
FOR MOUNTING PADS 


78281 NAMEPLATE (TELETYPE) 
78474 SCREW-1/4" LONG 
87636 SCREW-3/16" LONG 
34-1! NUT 


7362 GLASS 


8778 COVER STOP ARM 
72144 PIVOT PIN 
6342 WIRE CLIP 


A Hil 
iW 


LEFT SIDE 


C1i66 COVER (ASSEMBLY)-BLACK WRINKLE 
(INCLUDES 103521 SET OF TAPE REEL PARTS) 
USED ON FPR2I 


Figure 292. Cover parts (FPR21). 


1072 SCREW-THUMB 
2191 LOCKWASHER 


3598 NUT 


LOCATION OF CODE STAMP 


35503 FOOT—RUBBER 


33-58 SCREW 
7002 WASHER 
2191 LOCKWASHER 
71646 NUT 
ow © \ 
c 
RIGHT SIDE 


TL55192S 


91216 TAPE REEL COVER 
~ BLACK WRINKLE 


89089 TAPE RETAINER 


89086 TAPE REEL 


89087 CORE 


1207 SCREW 


8543 SCREW 
97342 CLAMP PLATE 
2191 LOCKWASHER 
3598 NUT 


97340 TAPE TENSION SPRING 
(WITH 96509 ROLLER) 


8543 SCREW 
2191 LOCKWASHER 
3598 NUT 


Figure 293. Tape-reel parts (FPR21) 


96483 


89088 


103522 


35551 
34-4 
3438 
2669 


82279 


8228! 


BRACKET 
-DULL BLACK 


SCREW 
LOCKWASHER 


FILLER-WOOD 


SCREW 
LOCKWASHER 
WASHER 


SCREW 
SPACER (BETWEEN 
89086 AND 103522) 
NUT (REAR OF 96483) 


TAPE REEL CONTAINER 
~BLACK WRINKLE 


WASHER 
LOCKWASHER 


CLIP 


GUIDE 


103521 SET OF TAPE REEL PARTS-BLACK WRINKLE (USED ON Ci66) 
USED ON FPR2! 


TL55193S 


301 


106892 BASE PLATE-i2+ WIDE 


106891 BRACKET— REAR 


6746 SCREW 
7002 WASHER } GROUND 
6810 SCREW 


098 eS eee 


99817 FOOT—-METAL 


78301 SCREW 2669 LOCKWASHER 
aig if alae 105656 CABLE RETAINER 


6746 SCREW 


98879 BRACKET 2191 LOCKWASHER 


1160 SCREW 
2191 LOCKWASHER 


98882 SHAFT 


98880 SPRING PLATE] 
1176 SCREW 

2191 LOCKWASHER 
7002 WASHER 


1176 SCREW 
2191 LOCKWASHER 


98884 CABLE CLAMP 
1176 SCREW 


98656 CROSS BAR 


105691 PLATE-—LOWER 
104889 SCREW 

105690 PIVOT 

34-4 NUT 


105692 BEARING 


105694 TAPE REEL (ASSEM) 
ADJUSTABLE— FOR 205 TAPE 
O O O MBER 


LOCATION OF CODE NAMEPLATE 


7338 POST 


105695 TAPE GUARD 
98878 TAPE RETAINING BAR 


98659 TOGGLE SWITCH BRACKET 
1160 SCREW 
2191 LOCKWASHER 


1208 SCREW FOR SECURING 

2669 LOCKWASHER f TYPING UNIT TO BASE 

105699 STOP-LEATHER 

98883 CLAMP PLATE 

1163 SCREW 

3640 LOGKWASHER 98885 TAPE GUIDE 
8543 SCREW 

106890 BRACKET FRONT 2!191 LOCKWASHER 


(7002 WASHER 
105693 PLATE —UPPER 
97799 SCREW 


w 


105700 CABLE — BASE 


105920 CABLE —LINE RELAY 
106893 PAD-FELT RECEIVING-ONLY HIGH BASE 


( FPRB4 ) 
( SHEET METAL) 


6746 SCREW 
98663 BRACKET 2!91 LOCKWASHER 


pa = a 7002 WASHER 
33-86 SCREW > a 33-86 SCREW 
103-27 WASHER It 640 LOCKWASHER 


i 
81825 CAPACITOR-O.0O! MF EAGH 


ga. 92309 RESISTOR— 400 OHMS EACH 
{ 
iS 


1206 SCREW 


ul 
= 92748 SCREW 
es 2191 LOCKWASHER 
—H 7002 WASHER 

75750 WASHER-BAKELITE 


rs. 74614 RESISTOR—2,600 OHMS 
lle (2000-600) 


98662 LINE RELAY FILTER (ASSEMBLY ) 
USED ON FPRB4(PART OF FPR23) 


TL 55194 S 


Figure 294. Receiving-only high base and line-relay filter parts (FPR23). 
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10100! RELAY BASE 


99745 LINE & SELECTOR JACK — 


qe 9 | 
Ee 


89548 CONTACT SPRING 


6827 CONNECTING BLOCK (ASSEM) 
(INCLUDES 89548 CONTACT SPRING ) 


6810 SCREW 
2669 LOCKWASHER 


74614 RESISTOR-2600 OHMS EACH 
(2000 -600) _ 


98660 RELAY BASE BRACKET 


74821 RESISTOR- 2810 OHMS 
= (2000-810) 


1297 SCREW 
tn woe 
3438 WASHE! 
6810 SCREW 75750 WASHER-BAKELITE 


2669 LOCKWASHER 


USED ON FPR23 


at 
91768 STRAP (ASSEM) e 
CINCLUDES 82474 TERMINALS 


95065 STRAP-BRASS 


91746 TERMINAL BLOCK 


1026 SCREW 
2191 LOCKWASHER 


91744 SCREW 
81774 WASHER 


160 SCREW 
2191 LOCKWASHER 
7002 WASHER 


98658 GUARD 


1160 SCREW 
2191 LOCKWASHER 


2191 LOCKWASHER 
7096, BUSHING ~BAKELITE 


I79 SCREW 
7399 CONTACT SPRING BACKSTOP 

98670 CONTACT SPRING-UPPER 

98671 CONTACT SPRING-LOWER 


98673 INSULATOR-LONG 
98672 GUARD 
4293 INSULATOR 


98669 BRACKET 


6746 SCREW 
2191 LOCKWASHER 


98668 CONTACT SPRING BRACKET ( 


ASSEMBLY) 
USED ON FPR23 . 


TL55195S 


Figure 295. Relay base, termanal block, and contact-spring bracket parts (FPR23). 
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8543 
elgi 


7002 


98664 GUARD 


98510 


95320 


SCREW 
LOCKWASHER 


WASHER 


SCREW 


CONNECTION SPRING 


F- =} 
7092 SLIP CONNECTION STRIP (ASSEM 
USED ON FPR23 


LOCKWASHER 


TOGGLE SWITCH (ASSEM) 
(INCLUDES 91683 NUT-HEX. 
AND 91684 NUT-RING) 


USED ON FPR23 


43-10 
_- 33-15 
et — 
80444 SCREW ® Sed 
2191 LOCKWASHER D 
105701 PLATE | rare 


2191 LOCKWASHER 
7959 BRACKET 


| 

| 

6746 SCREW 
l 

I 


PLATE 
CONNECTION STRIP 


SCREW 
LOCKWASHER 
BRACKET 


SCREW 
NUT 


RESISTOR- 8000 OHMS 


SCREW 
LOCKWASHER 


WASHER 
WASHER-BAKELITE 
CAPACITOR-O.! MF 
NUT 

LOCKWASHER 


PLUNGER STOP 
SCREW 


MAGNET COIL-355 OHMS 


3617 WASHER 


3618 INSULATOR 
3647 INSULATOR 


3618 INSULATOR 
79513 CLAMP PLATE 


33-43 SCREW 
7523| BUSHING-BAKELITE 


95063 PLUG-3 PRONG 


Figure 296. 
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89991 MOTOR CONTROL RELAY (ASSEMBLY ) 


3899 COLLAR 
2449 LOCKWASHER 
_——3595 NUT 
——————- 9695 PLUNGER 
73593 CONTACT SPRING 
73588 CONTACT SPRING 
73592 SHIMS 


USED ON FPR23 
95051 


CORD 
(INCLUDES 82474 
TERMINALS) 


95050 CORD (ASSEMBLY)- APPROXIMATELY 40’ LONG 


USED ON FPRB4(PART OF FPR 23) TL55196S 


Slip connection strip, toggle switch, resistor and capacitor bracket, 
motor-control relay, and cord parts (FPR23). 


SOE 


7828! NAMEPLATE (TELETYPE 


1206 SCREW 
3640 LOCKWASHER 
2034 WASHER 


98688 LATCH HOUSING 
98694 LATCH BAR 
98704 SPRING 

80402 SCREW 


82729 NAMEPLATE 
87636 SCREW 
34-11 NUT 


82728 NAMEPLATE 


87636 SCREW 
34-1 NUT 


90565 SPACER 
98693 KNOB 


87636 SCREW 
34-I1 NUT 


LEFT SIDE 


LOCATION OF CODE STAMP 


C168 COVER (ASSEMBLY)- BLACK WRINKLE — 
USED ON FPR23 


Figure 297. Cover parts (FPR23). 


98689 PAD-FELT (LID) 
71646 NUT 
76099 WASHER 


FRONT 


ait 
13 a WIDE 


86114 LID-RETAINING LINK 
1174 SCREW 


PAD RETAINING SPRINGS 
99886 —-RIGHT 
99887-RIGHT REAR 
99888-LEFT REAR 
99885 -LEFT 


TL55197S 


99855 BRACKET 


99864 SCREW— ADJUSTING 


99845 SCREW 


99856 BRACKET 


99840 SCREW 


94092 SCREW— CONTACT 


99863 BRACKET 


99865 SPACER 


99840 SCREW 


99660 POLE PIECE 


99857 ARMATURE (WITH SPRING) 


99858 COIL 


99851 SCREW 
99867 CLAMPING PLATE 


99866 BRACKET 
99845 SCREW 


99844 NUT 
99837 WASHER 


78872 TERMINAL 
99839 SCREW 


77596 TERMINAL BLOCK 


99843 SCREW 


99848 POST (0:250 DIAM) 
99847 WASHER 
99846 NUT 


80090 SLEEVING (ORANGE) 
8009! SLEEVING (GREEN) 
80092 SLEEVING (BLUE) 
80095 SLEEVING (BLUE AND WHITE) 
80097 SLEEVING (WHITE) 

99853 SLEEVING (RED) 

80093 SLEEVING (BLACK) 


CLT 


3 
"y 


RY-30 LINE RELAY 
WECO 255-A 


$9852 KNOB 


78866 TERMINAL 
78867 TERMINAL 
99845 SCREW 


99862 CLAMPING PLATE 


78853 INSULATOR 


78854 BUSHING 


99841 SCREW 


99838 SCREW 
99859 FRAME 


99854 MAGNET 


99861 SHELL 


99845 SCREW 


78884 BUSHING 


78887 COVER CATCH 


99850 SPACER 


99842 SCREW 


7888! TERMINAL 
99836 NUT 
93002 LOCKWASHER 


99849 POST (0-312 DIAM) 
99847 WASHER 
99846 NUT 


TL 535518 


Figure 298. RY-30 line relay (WECo No. 255-A) parts (FPR23). 
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APPENDIX Il 


|. Identification Table of Replaceable Parts 
for Model 14 Typing and Nontyping 
Reperforators 


a. The following information was compiled 
18 December 1945. The appropriate pamphlets 
of the War Department Supply Catalog for 
typing and nontyping reperforators (Teletype 
Corp model 14) are: . 

Higher Echelon Spare Parts 
SIG 8-TT-14—-RPFT 


SIG 8-TT-14-RPFN 


Fixed Plant Maintenance Lists 
SIG 10-850, Typing Reperforator-Re- 
perforating Unit (FPR 1, 5, 11, 18, 14, 
15, 16, 21, 23) 
SIG 10-851, Non-Typing Reperforator 
Unit 

b. For an index of available catalog pam- 
phlets, see War Department- Supply Catalog 
SIG 1 and 2. 

Note. The following list covers first, second, and 
third echelon maintenance parts for the FPR17 typing 
reperforator and the RPE26 nontyping reperforator 
and station stock maintenance parts for the FPR8, 
FPR21, and FPR23 typing reperforators and the 
RPE26 nontyping reperforator. Reference symbols are 
manufacturer’s part numbers. 


Signal Corps 


275, 277, 278, 280, 281, 
284 to 287, 291, 294, 295, 
296 


Be Fig. location Name of part and description ee 
Maintenance parts common to typing reperforators 
FPR5, FPR17, FPR21, and FPR23 
6966 268 ECCENTRIC 4T6966 
6971 266 | LEVER, clutch 4T6971 
34-11 270, 275, 277, 289, 292, 297 | NUT, hexagon, 2-56 4T34-11 
34-56 262, 268, 277, 287 NUT, hexagon, 4-40 4T34-56 
" 3599 261, 262, 263, 273.9280, 284 | NUT, hexagon, 4—40 4T3599 
291 
3606 263, 265, 268, 273, 279, 280 | NUT, hexagon, 6-40 4T3606 
71045 277 NUT, hexagon, 6-40 4T71045 
1026 261, 262, 263, 289, 291, 295 | SCREW, machine, 6-40 x % 4T1026 
1160 262, 277, 294, 295 SCREW, machine, 6—40 x i 4T1160 
1176 261, 262, 275, 294 SCREW, machine, 6-40 x 1s 4T1176 
6745 262, 264 to 267, 270, 272 SCREW, machine, 10-32 x % 4T6745 
6746 261, 263 to 268, 270, 272 to | SCREW, machine, 6-40 x 1 4T6746 
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NN TW oom] 


ae Fig. location Name of part and description Sime Corns 

6811 264, 266, 267, 268, 272, 274, | SCREW, machine, 6-40 x %. 4T6811 

277, 278, 280, 281, 287, 

291, 296 
8539 268, 273, 277, 278, 280, 284, | SCREW, machine, 6-40 x % | 4T8539 

to 286 
80342 264, 268, 273, 274, 278 SCREW, machine, 6-40 x 7% 4T80342 
6942 268, 277, 287 SCREW, machine, eccentric, 4—40 4T6942 
1030 268 SCREW, shoulder, 6—40 4T1030 
82392 262 SHIM, 0.004” thk 4T82392 
7602 | 268 SPRING, compression 4T 7602 
35-68 261, 273 SPRING, extension 4T35-68 
3610 269 SPRING, extension 4T3610 
4705 262 : SPRING, extension 4T4705 
7603 262, 268 SPRING, extension 4T7603 
7614 277, 280 SPRING, extension 4T7614 
7615 266 SPRING, extension 4T7615 
7634 269 SPRING, extension 4T 7634 
7825 269 SPRING, extension 4T 7825 
7965 262, 269 SPRING, extension 4T 7965 
72595 261 SPRING, extension 4T 72595 
15229 268 SPRING, extension 4T 75229 
95496 263 SPRING, extension 4T95496 
103-27 262, 263, 272, 294 WASHER, flat 4T103-27 
3438 261, 264, 265, 268, 273, 274, | WASHER, flat 4734438 

278, 290, 293, 295, 296 
7001 265, 277, 280, 284, 285, 291 | WASHER, flat 4T7001 
7002 261, 263, 264, 265, 268, 272, | WASHER, flat 4T7002 

273, 274, 278 to 282, 284 

to 287, 289 to 292, 294, 

295, 296 
34432 268, 278, 284, 290 WASHER, flat 4T34432 
71078 277, 280 WASHER, fiat 4T71073 
72883 266 WASHER, flat 4T 72883 


Ref. 
symbol 


6861 


2191 


2669 


3640 


90791 


70794 
95467 
122-700 
6834 
95461 
95462 
95463 
95464 
95465 
6692 
6916 
8458 
6917 
98968 
98969 


98971 
98974 
98975 
98981 


98984 


Fig. location 


266 


261 to 268, 270, 272 to 275, 
277 to 282, 284 to 296 


261, 262, 264 to 268, 270, 
272, 274 to 276, 278, 280, 
288, 290, 293 to 295 

261 to 263, 268, 272 to 275, 
277, 284, 287 to 289, 291, 
294, 297 


277, 280 


268 
268, 273 
262 
264 

269 

269 

269 

269 

269 

269 

269 

269 

269 

269 

269 


269 
269 
269 
269 


269 


Name of part and description 


WASHER, fiat, felt 
WASHER, lock 


WASHER, lock 


WASHER, lock 


WASHER, lock 


Maintenance parts common to typing reperforators 
FPR5, FPR21, and FPR 23 


ARM, ribbon reverse 

ARM, ribbon reverse 

ARM ASSEMBLY, detent 

BAIL, ribbon reverse 

BAR, code 1J 

BAR, code, 2J 

BAR, code, 3J 

BAR, code, 4J 

BAR, code, 5J 

BAR, pull 

BAR, pull 

BAR, pull 

BAR, pull, figure shift 

BAR, type: No. 2; w/pallet (X/). 
BAR, type: No. 3; w/pallet (Q 1) 
BAR, type: No. 4; w/pallet (V ;) 
BAR, type: N6. 5; w/pallet (G &) 
BAR, type: No. 6; w/pallet (W 2) 
BAR, type: No. 8; w/pallet (C :) 


BAR, type: No. 9; w/pallet (D $) 


Signal Corps 
stock No. 


4T6861 


4T2191 


4T 2669 


4T3640 


4T90791 


4T70794 


4T95467 


4T 122-700 


4T6834 
4T95461 
4T95462 
4T95463 
4T95464 
4T95465 
4T6692 
4T6916 
4T8458 
4T6917 
4T98968 
4T98969 


AT98971 
498974 
4798975 
498981 


4T98984 
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Ref 


symbol 


98985 
98991 
98992 
98993 
98998 
98999 
99001 
99004 
99006 
99010 
99013 
99016 
99019 
99028 
72644 
80358 
6954 

95416 
95490 
95492 
96837 
6859 

72884 
95447 


4809 
4813 
7824 
72521 


72522 


310 


269 


269 


269 


269 


269 


269 


269 


269 


269 


269 


269 


269 


269 


269 


266 


Fig. location 


270, 276, 283 


265 
263 
263 
263 
262 
263, 265 
266 


262 


| 


BAR, type: 


BAR, type: 


BAR, type: 


BAR, type: 
BAR, type: 
BAR, type: 
BAR, type: 
BAR, type: 
BAR, type: 
BAR, type: 
BAR, type: 
BAR, type: 
BAR, type: 


BAR, type: 


BEARING, 


BEARING, 


Name of part and description 


No. 10; w/pallet (R 4) 
No. 12; w/pallet (A -) 
No. 13; w/pallet (T 5) 
No. 14; w/pallet (E 3) 
No. 16; w/pallet (I 8) 
No. 17; w/pallet (0 9) 
No. 18; w/pallet (H £) 
No. 19; w/pallet (L )) 
No. 20; w/pallet (U 7) 
No. 22 w/pallet (Y 6) 
No. 24; w/pallet (B ?) 
No. 25; w/pallet (K () 
No. 26; w/pallet (Z ”) 
No. 1; w/pallet (S_) 
ball 


ball 


BUMPER, leather 


BUSHING, 
BUSHING, 
BUSHING, 


BUSHING, 


bearing 
bearing 
bearing 


bearing 


COLLAR, spacing 


DISK, clutch 


ECCENTRIC 


FELT, oiling 


FELT, oiling 


FELT, oiling 


FELT, oiling 


| FELT, oiling 


Signal Corps 
stock No. 


4T98985 
4T98991 
4T98992 
4T98993 
4T98998 
4T98999 
4T99001 
4T99004 
4T99006 
4T99010 
4T99013 
4T99016 
4T99019 
4T99028 
4T72644 
4T80358 
4T6954 

4T95416 
4T95490 
4T95492 
4T96837 
4T6859 

4T 72884 
4T95447 


4T4809 


4T4813 


4T7824 


4T72521 


4T 72522 


Ref. 
symbol 


75226 
98150 
7042 
7068 
72562 
74502 
73106 
78509 
8493 
6909 
6989 
8158 
8157 
6685 
6686 
73481 
7044 
34-1 


34-4 


3595 


3597 


7415 


70497 


72517 


95438 


36-24 


6689 


95436 


Fig. location 


264 

264 
268, 273 
264 

266 

266 

275 

270 

264 

268 

267 

277, 280 
277, 280 
277, 280 
277, 280 
262 

268 

261 to 263, 266 


264, 267, 268, 274, 278, 284, 
290, 291, 293, 294 


262, 296 
262 
266 
266 
266 
263 
266 
277, 280 


263 


807975 O - 48 - 21 


Name of part and description 


LL LLL LLL LOL LLL TL LLL LE eee 


FELT, oiling 

FELT, oiling 

GEAR, bevel 

GEAR, bevel, 18 teeth 
GEAR, clutch 

GEAR, clutch 

GEAR, helical, fiber, 35 teeth 
GEAR, helical, fiber, 30 teeth 
LATCH, lever 

LEVER 

LEVER 

LEVER, selector, left 
LEVER, selector, right 
LEVER, selector, sword 
LEVER, T 

LEVER, tape tension 

LINK, shaft 

NUT, hexagon, 4% — 32 


NUT, hexagon, 10-32 


NUT, hexagon, % — 32 
NUT, hexagon, 542 — 40 
NUT, hexagon, % — 32 
NUT, hexagon, xs — 32 
NUT, hexagon, is — 32 
NUT, special, 6-40 
PIN, straight 

PLATE, spacer 


PLATE, spacer 


Signal Corps 
stock No. 


4775226 
4T98150 
477042 
4T7068 
4772562 
4774502 
4T73106 
4T78509 
478493 
4T6909 
4T6989 
478158 
478157 
4T6685 
4T6686 
4773481 
477044 
4734-1 


4T34-4 


4T3595 
4T3597 
4T7415 
4T70497 
4T72517 
4T95438 
4T36-24 
4T6689 


4T95436 


311 


Ref. 
symbol 


111603 


7007 
6999 
6874 
95493 


95499 


33-85 
33-111 
1245 
5740 


6810 


8543 
72508 
82440 
93191 
95971 
1100 
6801 
6990 
74399 
95443 
95487 
6807 
33-224 
6799 
6800 


6805 


71659 


312 


Fig. location 


261 


268 


263 


267 


263 


263 


262 


265 


267 


262 


261, 267, 268, 278, 284, 294, 


295 


262, 286, 290, 293, 294, 296 


262, 284 
266, 274, 280 
262 

262 

267, 275 

268, 278, 284 
266 

263, 277, 280 
262 

263 

264, 268, 286 
261 


261, 268 


261, 264, 267, 268, 273, 287 


261, 268, 284, 287 


261, 290 


PLATEN, typewriter, minature, blue 
PLASTIC, 0.350” diam x 4” lg 


Name of part and description 


PLUNGER, trip 


POST, supporting 


ROLLER, steel 


ROLLER, steel, punch-arm cam 


SCREW, 


SCREW, 
SCREW, 
SCREW, 
SCREW, 


SCREW, 


SCREW, 
SCREW, 
SCREW, 
SCREW, 
SCREW, 
SCREW, 
SCREW, 
SCREW, 
SCREW, 
SCREW, 
SCREW, 
SCREW, 
SCREW, 
SCREW, 
SCREW, 


SCREW, 
SCREW, 


adjusting 


machine, 2-56 x % 
machine, 2-56 x is 
machine, 10-32 x i 
machine, 2-56 x % 


machine, 10-32 x % 


machine, 6-40 x %4 
machine, 6-40 x % 
machine, 6—40 x is 
machine, 4-40 x is 
machine, 4-40 x % 
pilot, % — 32 

pilot, 4-40 

pilot, % + 32 

pilot, 6-40 

pilot, 4 — 32 

pilot, 4 — 32 

set, 6-40 

shoulder, 6-40 
shoulder, 6—40 
shoulder, 6-40 


shoulder, 6-40 


shoulder, 6-40 


Signal Corps 
stock No. 


4T111603 


4T7007 


4T6999 


4T6874 


4T95493 


4T95499 


4T33-85 


4T33-111 


4T1245 


4T5740 


4T6810 


4T8543 


4T72508 


4T82440 


4T93191 


4T95971 


4T1100 


4T6801 


4T6990 


4T74399 


4T95443 


4T95487 


4T6807 


4T33-224 


4T6799 


4T6800 


4T6805 


4T71659 


Ref. Signal Corps 


symbol Fig. location Name of part and description stock No. 
91899 265 SEGMENT, typebar 4T91899 
72576 266 SHAFT, main 4772576 
8896 261 to 263, 287 SHIM, 0.005” thk 4T8896 
71047 265, 270 SHIM, 0.010” thk 4771047 
96763 266 SHIM, 0.012” thk 4T96763 
96764 266 SHIM, 0.016” thk 4T96764 
96765 266 SHIM, 0.020” thk 4T96765 
5363 268, 273 SPRING, compression 4T5363 
6993 266 SPRING, compression 4T6993 
7599 264 SPRING, compression AT7599 
7659 264 SPRING, compression 4T 7659 
72514 266 SPRING, compression 4T72514 
72885 266 SPRING, compression 4T 72885 
95430 261 SPRING, compression 4T95430 
95456 262 SPRING, compression 4T95456 
35-27 264 SPRING, extension 4T35-27 
95428 263 SPRING, extension 4T95428 
101083 267 SPRING, extension 4T101083 
96846 262 SPRING, flat 4T96846 
84023 262 SPRING, torsion 4T84023 
95459 263 STUD, bearing 4T95459 
7386 261, 287 STUD, mounting 4T 7386 
7484 265 STUD, mounting 477484 
123-244 263, 278, 280 WASHER, flat 4T 123-244 
6987 265 WASHER, flat 4T6987 
8330 261, 262, 275, 282, 284, 290, | WASHER, flat 4T8330 

293 

72563 266 WASHER, flat 4T72563 
72579 266 WASHER, flat 4T 72579 


33 


1028 


33038 


M-177 
6830 
71046 
7612 
2438 


8472 


2623 


90518 
90516 
78400 
78399 


98970 
98973 


314 


Fig. location 


261, 263, 277, 280 


267 
261, 264, 


264 


275, 296 


268, 273, 291 


266 


262 


277, 278 


273 


277 
268 
277 
277 
277 


277 


268, 278 


280 
280 
274 
274 


269 


269 


Name of part and description 


WASHER, flat 
WASHER, flat 
WASHER, lock 
WASHER, lock 
WASHER, lock 
WASHER, lock 
WHEEL, detent 


Maintenance part common to typing reperforators FPR5, 
FPR17, and FPR21 


SCREW, machine, 4-40 x 4 


Maintenance part common to typing reperforators 
FPR17, FPR21, and FPR23 


SPRING, extension 


Maintenance parts common to typing reperforators FPR5, 
and FPR17 


COIL, solenoid 

LEVER 

SCREW, adjusting, 6-40 
SPRING, extension 
WASHER, flat 
WEDGE, locking 


Maintenance part common to typing reperforators FPR5, 
and FPR21 


SPRING, extension 


Maintenance parts common to typing reperforators 
FPR21 and FPR23 


ARM, extension 

ARM, selector 

ARM ASSEMBLY, contact, inner disk 
ARM ASSEMBLY, contact, outer disk 


BAR, type: No. 4; w/pallet (V© ) 


BAR, type: No. 5; w/pallet (G \ ) 


Signal Corps 
stock No. 


4T 74722 
4T90752 
4T2449 
4T 2920 
4T4814 
4T72575 


4T86920 


4T1028 


4T33038 


4T177M 
4T6830 
4T71046 
4T 7612 
4T2438 


4T8472 


4T2623 


4T90518 
4T90516 
4T78400 
4T78399 


4T98970 
4T 98973 


Ref. 


symbol 


98976 
98977 
98980 
98983 
98986 
98987 
98990 
98994 
98995 
99000 
99003 
99007 
99012 
99015 
99018 
99032 
99033 
99034 
104951 
5061 
102790 
102791 
78403 
8094 
74006 


81598 
91265 
77911 


M-207 


Fig. location 


269 


269 


269 


269 


269 


269 


269 


269 


- 269 


269 


269 


269 


269 


269 


269 


269 


269 


269 


269 


275 


262 


262 


274 


275 


264 


262 


266 


274 


280 


Name of part and description 


BAR, type: No. 7; 
BAR, type: No. 7; 
BAR, type: No. 8; 
BAR, type: No. 9; 


BAR, type: No. 11; 


BAR, type: No. 11; 


BAR, type: No. 12; 


w/pallet (F >) 
w/pallet (F  !) 
w/pallet (C O) 
w/pallet (D7 ) 
w/pallet (J Z ) 
w/pallet (JZ’) 


w/pallet (A f ) 


BAR, type: No. 15; w/pallet (N @ ) 


BAR, type: No. 15; 
BAR, type: No. 18; 
BAR, type: No. 19; 
BAR, type: No. 21; 
BAR, type: No. 24; 
BAR, type: No. 25; 
BAR, type: No. 26; 
BAR, type: No. 27; 
BAR, type: No. 28; 
BAR, type: No. 29; 
BAR, type: No. 23; 


BEARING, ball 


w/pallet (N__ ,) 
w/pallet (H J ) 
w/pallet (L\ ) 
w/pallet (M_.) 
w/pallet (B®) 
w/pallet (K <) 
w/pallet (Z +) 
w/pallet (<< 
w/pallet (= =) 
w/pallet ( 0} ) 


w/pallet (P 2 ) 


BLOCK ASSEMBLY, punch 


BRACKET 


BRUSH, electrical contact 


BRUSH, electrical contact, carbon, with spring 


BUSHING, bearing 


BUSHING, bearing 


CAM ASSEMBLY, sleeve 


CAP, contact brush 


COIL, solenoid 


Signal Corps 
stock No. 


4T98976 


4T98977 
4T98980 
4T98983 
4T98986 
4T98987 
4T98990 
4T98994 
4T98995 
4T99000 
4T99003 
4T99007 
4T99012 
4T99015 
4T99018 
4T99032 
4T99033 
4T99034 
4T104951 
4T5061 
471102790 
4T102791 


4T 78403 


-4T8094 


4T 74006 


4T81598 


4T91265 


AT77911 


4T702M 


315 


Ref. 
symbol 


6314 
6320 
72835 
90774 
89896 
90088 
90520 
103310 
5475 
6345 
102111 
90507 
74008 
1064 
1272 
6344 
33-346 
1010 
4708 
6323 
90510 
90517 
91120 
122-577 
102794 
102792 
99250 
91755 


73232 


316 


Fig. location 


272, 278 
268 


280 


263, 265, 269 


280 
274 
262 
280 
264 
274 
275 
274 


273 


262 


274, 275 


279 


| 275 


_ 


Name of part and description 


CONTACT ASSEMBLY 
CONTACT, screw 
CONTACT, screw 

CRANK, bell 

FITTING, lubrication 
LATCH, lever 

LEVER 

LEVER, code-bar locking 
NUT, hexagon, 46-40 

NUT, hexagon, 6-32 

PAWL, ratchet 

PLATE, retainer 

ROLLER, steel 

SCREW, machine, 6-32 x 4% 
SCREW, machine, 6-40 x i 
SCREW, machine, 6-32 x 114 
SCREW, shoulder, 6-40 
SCREW, shoulder, 6-40 
SPRING, extension 
SPRING, extension 
SPRING, extension 
SPRING, extension 
SPRING, extension 
SPROCKET, feed 
STRIPPER, punch, code 
STRIPPER, punch, feed 
SUPPRESSOR, electrical noise 
SWITCH, toggle 


WASHER, flat, felt, black 


Signal Corps 


stock No. 


4T6314 
4T6320 
4T72835 
4T90774 
4T89896 
4T90088 
4T90520 
4T103310 
4T5475 
4T6345 
4T102111 
4T90507 
4T 74008 
4T1064 
4T1272 
4T6344 
4T33-346 
4T1010 
4T4708 
4T6323 
4T90510 
4T90517 
4T91120 
4T122-577 
4T102794 
4T102792 
4T99250 
4T91755 


4T 73232 


Ref. ‘ ‘ 
symbol Fig. location Name of part and description Bigaal Gorne 


Maintenance parts for typing reperforator FPR5 only 


8508 217 ARMATURE, electromagnet 4T8508 
95451 262 BLOCK ASSEMBLY, punch 4795451 
95457 262 BRACKET 4795457 
8507 266 CAM ASSEMBLY, sleeve 4T8507 
6850 268 CRANK, bell 4T6850 
95449 262 GUIDE, ribbon 4T95449 
8511 277 LEVER 4T8511 
95446 262 PAWL, ratchet 4795446 
83920 277 PLATE, spacer, top 4T83920 
70803 277 SCREW, pivot, 6-40 4T 70803 
78824 277 SPRING, extension 4T 78824 
95454 262 STRIPPER, punch, steel, tape code 4T95454 
95455 262 STRIPPER, punch, steel, tape feed 4T95455 
8470 277 STUD, mounting 4T8470 
82493 277 WASHER, flat 4T82493 


Maintenance parts for typing reperforator FPR17 only 


80827 286 ‘| LAMP, clear, 120-v, candelabra screw base 4T80827 


3598 261 to 263, 265, 268, 273, | NUT AT3598 
274, 277, 278, 284, 285, 
287, 289, 290 


95476 261 PLATEN ASSEMBLY 4T95476 
103538 261 PLATEN INSERT 47103538 
35-72 273 SPRING 4735-72 
35-133 284 SPRING 4735-133 
87656 273 SPRING 4T87656 
73894 273 SCREW, set, 6-40 4T 73894 


Maintenance parts for nontyping reperforator ,RPE26 
stocked in both third or lower echelon and station 
stock 


M-177 301 COIL, solenoid, 105-ohm 4T177M 


317 


78174 
5061 

72644 
86113 


78403 


318 


Fig. location 


300, 301, 303 


300, 301, 303, 305, 308 


310, 311 


299 to 303, 305 


299, 301, 306 


301 


301 


303 


302 


301 


301 


303 


303 


301 


303 


303 


300 


301 


299 to 301, 303, 305, 306, 
308, 310, 311 


300 


299 to 303, 305 to 308, 


310, 311 


299, 300, 303, 305 to 308, 


310, 311 


801 
310 
300 
802 


311 


Name of part and description 


NUT, hexagon, %4-32 


NUT, hexagon, 10-32 


NUT, hexagon, 6-40 


SCREW, 
SCREW, 
SCREW, 
SPRING, 
SPRING, 
SPRING, 
SPRING, 
SPRING, 
SPRING, 
SPRING, 
SPRING, 


SPRING, 


machine, 4-40 x % 
machine, eccentric, 4-40 
pivot, 6—40 
extension 
extension 
extension 
extension 
extension 
extension 
extension 

tape guide 


torsion 


WASHER, flat 


WASHER, flat 


WASHER, flat 


WASHER, fiat 


WASHER, lock 


WASHER, lock 


Maintenance parts for nontyping reperforator RPE 26 


stocked 


in station stock only 


ARMATURE, electromagnet 


BEARING, ball 


BEARING, ball 


BLOCK ASSEMBLY, punch 


BRUSH, electrical contact 


Signal Oorp 
stock No. 


4T34-1 


4T34-4 


4T3598 
4T1028 
4T6942 
4T70803 
4T35-99 
4T7603 
4T 7612 
4T7614 
4T 41382 
4T41385 
4T 78824 
4T86150 
4T 73483 
4T6861 
4T7001 


4T 7002 


4T 72883 


4T2191 


4T2669 


4T78174 


4T5061 


4T72644 


4T86113 


4T 78403 


Ref. 
symbol 


8094 


86158 
70873 
6320 
72835 
6314 
72562 
74502 
73106 
86868 
74557 
8511 
6971 
85364 
8157 
8158 
6909 
6685 
6686 
34-11 
86124 
6689 
92309 
85019 
5740 


6344 
8472 
74986 


6990 


Fig. location 


301 


302 


300 
302 


311 
301 
299, 301 


300, 301, 303 


Name of part and description 


BRUSH, electrical contact, with spring 
CAM ASSEMBLY, 5-unit 

CAP, contact brush 

CONTACT, screw 

CONTACT, screw 

CONTACT ASSEMBLY, switch 
GEAR, clutch 

GEAR, clutch 

GEAR, helical, 35 teeth 
INSULATOR, bushing 

LAMP, incandescent, clear, 115-volt 
LEVER 

LEVER, clutch 

LEVER, punch 

LEVER, selector, right 

LEVER, selector, left 

LEVER, stop pawl 

LEVER, sword 

LEVER, T 

NUT, hexagon, 2-56 

PAWL, ratchet, feed 

PLATE, spacer 

RESISTOR, fixed, wire-wound, 400-ohm 
ROLLER, cam 

SCREW, machine, 2-56 x % 


SCREW, machine, 6-32 x 114. 


SCREW, machine, locking wedge 


SCREW, machine, 6—40 x 1%» 


SCREW, pilot, 4-32 


Signal Corp 
stock No, 


4T8094 


4T86158 
4T70873 
4T6320 
4T72835 
4T6314 
4T72562 
4T 74502 
4T73106 
4T 86868 
4T74557 
4T8511 
4T6971 
4T85364 
4T8157 
4T8158 
4T6909 
4T6685 
4T6686 
4T34-11 
4T86124 
4T6689 
4T92309 
4T85019 
4T5740 


4T6344 
4T8472 
4T74986 


4T6990 
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Ref. 


Fig. location 


symbol 
74399 301 
85020 300 
86273 303 
6993 300 
7602 302 
72514 300 
6323 311 
7105 311 
72563 300 
74722 301 
90791 | 301 
7824 300 
72521 300 
72522 300 
34-56 301, 302, 307 
3599 303 
33-296 303 
1030 302 
6746 299 to 301, 303, 306 to 308, 
310, 311 
6811 300, 301, 308, 310, 311 
8539 299, 301 
80342 299, 308, 311 
76298 300, 303 
103-27 303 
2034 301 
3438 299, 303, 305, 306, 311 
3650 299 
3640 301, 302, 303, 306, 307, 311 


Name of part and description 


SCREW, pilot, 6-40 


SCREW, shoulder, 10-32 


SPRING 

SPRING, compression 
SPRING, compression 
SPRING, compression 
SPRING, extension 
TARGET, 20-division 
WASHER, flat 
WASHER, flat 
WASHER, lock 
WICK, oiling, felt 
WICK, oiling, felt 


WICK, oiling, felt 


Maintenance parts for nontyping reperforator RPE26 
stocked in third or lower echelon only 


NUT, hexagon, 4—40 
NUT, hexagon, 4—40 


SCREW, 6-40x7/16” 


SCREW, shoulder, 6—40 


SCREW, 6-40x5/16” 


SCREW, set, 6-40 
SCREW, 640x%” 
SCREW, 6--40x23/64 
SPRING 

WASHER 
WASHER 
WASHER 
WASHER 
WASHER, lock 


Signal Corps 
stock No. 


4T 74399 
4T85020 
4T86273 
4T6993 
4T 7602 
4T72514 
4T6323 
4T7105 
4T72563 
4T 74722 
4T90791 
4T 7824 
4T72521 


4T72522 . 


4T34-56 
4T3599 
4T33-296 
4T1030 


4T6746 


A4T6811 
4T8539 
4T80342 
4776298 
4T 103-27 
4T 2034 
473438 
4T3650 


4T3640 


320 


2. Parts Identification Illustrations for 
Nontyping Reperforators 


All parts used in the model 14 (RPE26) non- 


typing reperforators are illustrated in figures 
299 through 311. 


86186 BASE-BLACK GLOSS 86133 SLIP CONNECTION 
(ASSEM 


86175 CHAD DRAWER GUIDE 
86112 BLOCK 


7095 CLAMPING PLATE 


500-205 CONNECTION SPRING 


8539 SCREW 


i268 SCREW—-—————-+6 © 
ie SCREW 


2191 LOCKWASHER 
3628 OUTLET BUSHING-BAKELITE 
86144 SWITCH COVER iC 
Hi 


74014 SCREW 
2669 LOCKWASHER 


i 


1166 SCREW L_ 


86149 BRACKET 


Odmt 6745 SCREW 
74620 TOGGLE SWITCH 2669 LOCKWASHER 
| Ee ode 
8543 SCREW - a e 
Sy 


86146 CHAD DRAWER a 5 86153 BRACKET 
BASE 
TOP VIEW 


6745 SCREW 
2663 LOCKWASHER 


1291 SCREW 
8785| BUSHING-FIBER 


99817 FOOT-—BRASS 
80342 SCREW . 
2191 LOCKWASHER 
76099 WASHER 


81841 CAPACITOR -/4 MF 
122-276 STRAP 


73670 TERMINAL BLOCK (ASSEM 
1028 SCREW 
3650 WASHER 


8308 CABLE CLAMP 
6746 SCREW 

2191 LOCKWASHER 
7002 WASHER 


1224 SCREW 
2191 LOCKWASHER 
3598 NUT 


35503 FOOT-RUBBER 
1269 SCREW 
123-244 WASHER 


74986 SCREW 
2191 LOCKWASHER 


84015 CABLE CLAMP-I= LONG 
6810 SCREW 
2669 LOCKWASHER 


3438 WASHER 


74014 SCREW 
2669 LOCKWASHER 


1169 SCREW 
2191 LOCKWASHER 


76237 CABLE CLAMP 


1161 SCREW 
7002 WASHER 1272 SCREW (FOR 76237) 
2191 LOCKWASHER 


7002 WASHER 


86181 CABLE (POWER) BASE 


86182 CABLE (LINE) BOTTOM VIEW 6746 SCREW 


2191 LOGKWASHER 


86176 BASE PLATE 
86166 PAD -FELT 
TLS55200S 


Figure 299. Base parts (RPE26). 
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6745 SCREW 
2669 LOCKWASHER 4 


86159 STRAP - 8 go yy 7 


86132 BEARING 


1245 SCREW 
2669 LOCKWASHER 


3 


6807 SCREW 


86lIl COLLAR 


86160 SHAFT 
6745 SCREW 

2669 LOCKWASHER 
74879 SPRING POST 
76298 SPRING 


86189 BEARING CAP 


85471 SCREW 
2669 LOGKWASHER 


86184 FRAME(WITH 
BEARING CAPS, SGREWS 
AND LOCGKWASHERS) 


74014 SCREW 
2669 LOCKWASHER 


74502 DRIVEN CLUTCH 
73107 BUSHING 

7824 OIL WICK-FELT 
72884 FRICTION DISK 
72883 WASHER-FELT 


86130 HUB 


1160 SCREW 
2191 LOCKWASHER 


GEAR 


70497 NUT 


6811 SCREW 
2191 LOCKWASHER 


85129 HUB 


72644 BALL BEARING 
72579 WASHER 
86171 SHAFT 


86712 SPRING 


6746 SCREW 
2191 LOCKWASHER 


Figure $00. Frame and main shaft parts (RPE26), 
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alll 


1026 SCREW 


2191 LOCKWASHER 
76099 WASHER 


86148 CHAD CHUTE 
86172 PUNCH ARM 
85023 ADJUSTING NUT 
34-4 NUT 


3598 NUT 


7002 WASHER 


3130 LINK 


86169 POST 


3338 SPRING POST 


1109 SCREW 


85020 SCREW 
34-4 NUT 


85019 ROLLER 
6971 CLUTCH THROW-OUT LEVER 
34-1 NUT 


6990 SCREW 


72522 OIL WICK- FELT 
72562 DRIVING CLUTCH 
72644 BALL BEARING 
72514 SPRING 

72513 DRIVING DISK 
6863 CAM SLEEVE DISK 
72521 OIL WIGK-FELT 
6863 CAM SLEEVE DISK 


78180 RETAINING DISK 


6861 WASHER —-FELT 


72563 WASHER -FELT 


86158 CAM SLEEVE 
6861 WASHER-FELT 
72517 NUT —KEYED 


72515 NUT 


6993 SPRING 
86174 PUNCH LEVER CAM 


TL55201S 


78163 POST 
2191 LOGKWASHER 
3598 NUT 


6685 SWORD 


8472 LOCKING WEDGE 
34-11 NUT 

9079! LOCKWASHER 
71073 WASHER 


@91636 POST 
3598 NUT 


7586 SCREW 


34-4 NUT 
7612 SPRING 


71445 LINK 


74986 SCREW 
74722 WASHER 
2191 LOCKWASHER 


3598 NUT 
2191 LOCKWASHER 


6884 BRACKET 
71046 STOP SCREW 
71045 STOP NUT 


70803 SCREW 
3598 NUT 


8539 SCREW 

2191 LOCKWASHER 
82493 WASHER 

78826 MOUNTING BLOCK 


M-177 MAGNET-105 OHMS 


=a 


6746 SCREW 
2191 LOCKWASHER 


74841 STRAP 22 LONG 


83920 TOP SEPARATOR PLATE 


1028 SCREW 
2438 WASHER / 
6836 MAGNET YOKE 


74399 SCREW 


2191 LOCKWASHER 


6686 T LEVER 


78164 SELECTOR POST 
2191 LOCKWASHER 

7001 WASHER 

3598 NUT 


8157 SELECTOR LEVER-RIGHT 


8158 SELECTOR LEVER- LEFT 


7614 SPRING 


78824 SPRING 


85I| LOCKING LEVER 
(WITH BUSHING) 


74986 SCREW 
2191 LOCKWASHER 


78174 ARMATURE 


3298 ECCENTRIC STOP 
33-198 SCREW 
2l91 LOCKWASHER 


78165 SELECTOR MOUNTING 
PLATE (WITH POSTS) 


6990 SCREW 
34-1 NUT 


6942 SCREW 

3640 LOCKWASHER 
2034 WASHER 
34-56 NUT 


68I| SCREW 
2191 LOGKWASHER 
7002 WASHER 


6746 SCREW 
2191 LOCKWASHER 
7002 WASHER 


6706 MAGNET BRAGKET 


6689 SEPARATOR PLATE 


® 8613! POST USED IN OLDER MODELS TL552025S 


Figure 301. Selector coil assembly parts (RPE26). 
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602 SPRING 6799 SCREW 


6801 SCREW - 6909 STOP PAWL 
3640 LOCKWASHER 


7603 SPRING 
90088 TRIP LATCH 


6966 ECCENTRIC STOP 
680| SCREW 


3640 LOCKWASHER 
6850 BELL CRANK 


pany, 
& 7607 COLLAR 
7007 — = 
O07 TRIP PLUNGER 7) . =" 5 WA 
@ Shag mae 
71696 RANGE SCALE (WITH = | 


BELL CRANK MOUNTING) | 71976 STOP PAWL PLATE 


SE, eee = —r — B 
71697 CLAMPING PLATE aa aa Se 
St 34-56 NUT 
yf 3640 LOCKWASHER 


78597 SCREW 
78596 WASHER 


1073 THUMB SCREW 


1030 SCREW 
34432 WASHER 3598 NUT 


71829 RANGE SCALE (ASSEMBLY) 


1269 SCREW 
2191 LOCKWASHER 
81793 GUIDE AND DIE PLATES 
(FITTED TOGETHER) 


5740 SCREW 


rat 


ab 
{7 —__ NN NN 
Hest | EMME GY. 


—_— 
BI5I5 PUNCH HOLDER um ~} + yee 


rah 


= 122-86 DOWEL-UPPER 
(Sat RN 
35-116 SPRING — = mA IW 122-80 SHEDDER GUIDE 
UU 
autos teats 77986 WEARING STRIP 
5740 SCREW 122-84 DOWEL-LOWER 


85378 PUNCH (LARGE 
CODE) 


77984 GUIDE PLATE 


77983 PUNCH (SMALL: 
FEED) 


86113 PUNCH BLOCK (ASSEMBLY) 
TL55203S 


: Figure 302. Range scale and punch-block assembly parts (RPE26). 
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6746 SCREW 86177 PUNCH BRACKET 
219! LOCKWASHER 
8896 SHIM 


74014 SCREW 
2669 LOCKWASHER 


PUNCH BLOCK (ASSEM) 


74014 SCREW 
2669 LOCKWASHER 
3438 WASHER 
161 SCREW 


2191 LOGKWASHER 


85779 CLAMP PLATE 86143 TAPE GUIDE 


160 SCREW 
2191 LOCK WASHER 
7002 WASHER 


6990 SCREW 
34-1 NUT 


73482 STUD 

3598 NUT 

2191 LOCKWASHER 
81638 COLLAR 


ea M= BOIS SPACER LONG 


85354 BEARING PLATE 
82392 SHIM —— = ©; Te Lf pees ek 
2597 SPACER ———————_ A aaa or ecaeee Ne 34-4 NUT 
73483 SPRING eS | — | 
| =. < 

=< | a 
73481 TAPE TENSION LEVER - I. = |= a ee eee 
103 - 27 WASHER hon ————-\ FBR 86127 SPACER- SHORT 
3640 LOGKWASHER lll @ fee th. 2191 LOCK WASHER 
3599 NUT ' 3598 NUT 
8543 SCREW ee 86109 LOCK BAIL 
122-577 FEED ROLL B a 72263 SPRING POST 
81598 FEED ROLL BUSHING 35-99 SPRING 


PUNCH UNIT - TOP VIEW 


86123 SPACE-OUT LEVER 86865 CHAD CHUTE 
122-700 DETENT LEVER F, 86150 TAPE GUIDE SPRING 
33-296 SCREW 
122 -697 ECCENTRIC sheer SPs 

72263 SPRING POST 


122-60 STAR WHEEL 86178 TAPE BAFFLE PLATE 


3646 LOCKWASHER 
3604 NUT 86177 PUNCH BRACKET 


86155 ECCENTRIG SHAFT 
86156 ECCENTRIC BUSHING 
2191 LOCKWASHER 

598 NUT 

li61 SCREW 

2191 LOCK WASHER 


6990 SCREW 
ig 34-1 NUT 


81603 TAPE KNIFE 
85355 PLATE 


76298 SPRING 


80342 SCREW 


2191 LOCKWASHER 
81599 ECCENTRIC BUSHING 


BGs F ERB: PAW a ae lf 


~ 86168 STOP POST 
41382 SPRING 2191 LOCKWASHER 
80294 SPRING POST 3598 NUT 


1189 SCREW 


86117 TRANSFER LEVER NO.5—FRONT 
86118 TRANSFER LEVERNO.4 
74059 SCREW ’ 86119 TRANSFER LEVER NO.3 
2191 LOCKWASHER 86120 TRANSFER LEVER NO.2 
7002 WASHER 86121 TRANSFER LEVER NO. | 


3698 NUT 2191 LOCKWASHER 
(@)| 2191 Lock WASHER 3598 NUT 


(23-244 WASHER 85371 PUNCH HAMMER 
74059 SGREW 
2191 LOCKWASHER 


85373 SHAFT 
86273 SPRING 
PUNCH UNIT - FRONT VIEW 


86136 ROLLER ARM 
(WITH ROLLERS) 


(@) 1189 SCREW AND 6$87 WASHER USED IN OLDER MODELS WITH 8613! POST TL552045 


Figure 303. Punch unit parts (RPE26). 
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99699 SRACKEI——— —99852 KNOB 


778866 TERMINAL 


4 
} A Sadan 
TO eth el ER Sw re fk! Ts 


99864 SCREW— ADJUSTING 78867 TERMINAL 


—99845 SCREW 
99845 SCREW 


99856 BRACKET 
99862 CLAMPING PLATE 


99840 SCREW 
— 78853 INSULATOR 


94092 SCREW— CONTACT——— 


— 78854 BUSHING 


99863 BRACKET 


$9984 SCREW 


i 


99840 SCREW——_____--#f é aap) 


a 


99865 SPACER 


99838 SCREW 


F 
99860 POLE PIECE 99859 FRAME 


3 
“ 
N 
8 
ay 
N 
N 
N 
iN 
: 
N 
BN 
N 
N 
N 
aN 
N 
N 
“l 
N 
N 
mY 
N 
3 
”“ 
N 
N 
“ 


Ny 
a) 
x 


99857 ARMATURE (WITH SPRING) 99854 MAGNET 


99858 COIL 


99851 SCREW 
99867 CLAMPING PLATE 


99866 BRACKET 
99845 SCREW 


99844 NUT 

99837 WASHER 

78872 TERMINAL 

99839 SCREW : 
(: 


77596 TERMINAL BLOCK——— 


9986! SHELL 


99845 SCREW 


78884 BUSHING 


78887 COVER CATCH 


VAT An OA DS 99850 SPACER 


99842 SCREW 


78881 TERMINAL 
99836 NUT 
93002 LOCKWASHER 


99843 SCREW 


99848 POST (0.250 DIAM) a 
99847 WASHER 3 
99846 NUT \_/ 
[_\ 
= 


80090 SLEEVING (ORANGE) 

80091 SLEEVING (GREEN) 

80095 SLEEVING (BLUE AND WHITE) 
RY-30 A 

80097 SLEEVING (WHITE) ee ee . 

99853 SLEEVING (RED) 

80093 SLEEVING (BLACK) OPTIONAL ON FPR23 ONLY TL 54136S 


7 99849 POST (0-312 DIAM) 
/_\ 99847 WASHER 
\A4 99846 NUT 


Figure 304. RY-30 line relay (WECo No. 255-A) parts (RPE26). 
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176 SCREW 99816 RELAY BASE 


2191 LOCKWASHER 

99806 BRACKET 

99807 CONTAGT SPRING 
99804 INSULATOR 
99803 INSULATOR 


_ Ves 
96258 - BK WIRE nen. <= sik 


99804 INSULATOR 


79523 SCREW 
7523! BUSHING - BAKELITE 
99802 PLATE 


99809 CONTACT SPRING 


99744 RESISTOR -8,000 OHMS 


82865 BRACKET 


74059 SCREW 
82474 TERMINAL 
3598 NUT 


1297 SCREW 

3646 LOCKWASHER 
3438 WASHER 

75750 WASHER - BAKELITE 


99805 PLUNGER 86153 BRACKET 


99816 RELAY BASE 


99745 LINE AND SELECTOR 
JACK (ASSEM) 


74014 SCREW 
2669 LOCKWASHER 
34-4 NUT 


96258-W WIRE STRAP 
(3"LONG) 


1297 SCREW 
7002 WASHER 89969 WASHER-BAKELITE 
72566 RESISTOR- 200 OHMS 


(100 -100) 74757 BRACKET 


3598 NUT 
7002 WASHER 


9505! CORD (WITH 
82474 TERMINALS) 


95063 PLUG (3PRONGS) 


95050 POWER CORD(ASSEMBLY) 


= 95053 CORD (WITH 
95064 PLUG (4 PRONGS) pe 82474 TERMINALS) 


95052 POWER CORD(ASSEMBLY ) 


73497 PLUG (RED SHELL 91740 CORD (WITH 
91280 TERMINALS) 
<a  — — 


89472 LINE CORD( ASSEMBLY) 


TL55205 $ 


Figure 305. Jack, relay base, resistor bracket, and cord parts (RPE26). 
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1206 SCREW 
74965 SPACER- BAKELITE 


74614 RESISTOR 2600 OHMS (2000-600) 
(FOR 110-VOLT OPERATION) 


34-56 NUT 92291 CAPACITOR-1/10 MF 


78858 WASHER 
74965 SPACER-BAKELITE 
80508 SCREW 
6810 SCREW 

2669 LOCK WASHER 


9285! BRACKET 
92309 RESISTOR ~400 OHMS 
92748 SCREW 

2191 LOCKWASHER 

7002 WASHER 

61-24 WASHER- BAKELITE 
92852 WIRE LEAD- ORANGE 


92853 WIRE LEAD- BROWN 


92748 SCREW 

2191 LOCKWASHER 
7002 WASHER 

61-24 WASHER- BAKELITE 


92229 LINE RELAY RADIO FILTER (ASSEMBLY}FIIO V 


6827 CONNECTING BLOCK 
( ASSEM ) 


75436 RESISTOR-3000 OHMS 
(1000 - 2000) 
82515 CONNECTING BLOCK 
89548 CONTACT SPRING <-m 74614 ph Se a OHMS 
(2000-600 
82516 RETAINING CLIP md 
(1064 SCREW ox 
74821 RESISTOR- 2810 OHMS 
| (2000- 810) 
99816 RELAY BASE sey Sere e 


3646 LOCKWASHER 
3438 WASHER 
6745 SCREW 75750 WASHER- BAKELITE 


2669 LOCKWASHER 


70724 INSULATOR STRIP 
70707 BRACKET. 


73357 TERMINAL END 78205 RESISTOR-300 OHMS 
1028 SCREW 

3640 LOCKWASHER 
2438 WASHER-BRASS 4871 BOLT 
70887 NUT 


78011 CAPACITOR-1 MF REO MME enact 


«os 2191 LOCKWASHER 


86138 BRACKET S 7002 WASHER 
=! 1257 SCREW 
7887 STRAP 
ar ae 1026 SCREW 

a ok << 2191 LOCKWASHER 


78206 RESISTOR UNIT (ASSEMBLY)IO V AC OR DC 


TLSS5206S 


Figure 306. Line-relay radio filter and resister unit parts (RPE26 i 
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74421 BRACKET 


91683 NUT ara 
94009 TOGGLE SWITCH (ASSEM) 


74557 LAMP-CLEAR-IIOV 


74558 SOCKET 


70893 NIPPLE 


70892 NUT 


73175 LOCKWASHER 6746 SCREW 


2191 LOCKWASHER 


86179 TAPE RETAINER 122-357 FILLER-WOOD 


eo ————.U 86568 PIN 


pi i; 46 i 


ae eel } fe —I 


75466 DETENT SPRING 
33-110 SCREW 

3640 LOCKWASHER 
105! SCREW 


—A\s 7 2 
86137 TAPE REEL eR fe a A A, a TT 3640 LOCKWASHER 


(\) {\) mt 
86183 BRACKET OCT 6745 SCREW 
78301 SCREW ; 2669 LOCKWASHER 


2669 LOCKWASHER 


86159 STRAP 


86164 PAD-TOP 


1174 SCREW 


86167 PAD-LEFT AND REAR 


82728 NAMEPLATE 


* 
~ 
SSS 


82729 NAMEPLATE 


87636 SCREW 
34-I| NUT 


86165 PAD-RIGHT AND 
FRONT 


ce a a hs a ee Bie re re 


84969 COVER (ASSEMBLY)-BLACK GLOSS 
102504 COVER (ASSEMBLY)-BLACK WRINKLE 


TL55207S 


Figure 307..Target lamp, tape reel, and cover parts (RPE26). 
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82839 ROTOR (ASSEM)(WITH BEARINGS | AT 
ANO SWITCH) (FOR 82283) ()74091 MOTOR PLATE 


86615 ROTOR (ASSEM) (WITH BEARINGS 


AND SWITCH) (FOR 82714) 90263 WOUND STATOR 
(WITH BASE) (FOR 82283) 
91041 WOUND STATOR 

82840 ROTOR (ASSEM)FOR 82283) 

BE6I7 ROTOR (ASSEM) (FOR 82714) [RAN SAE Ree ST 

80303 FAN 


82843 SPRING (FOR_82283) 
86616 SPRING (FOR 82714) 


82848 BRUSH HOLDER 80558 END SHIELD (WITH OILER) 
(WITH BRUSH) 

89407 COTTER PIN 

89406 WASHER 


89405 BUSHING 74567 SCREW 


(A) 2449 LOCKWASHER 
88879 a SUPPOR 2846 WASHER 


82841 SWITCH COMMUTATOR 


82845 WASHER 
(USED ON BOTH ENDS) 


80358 BALL BEARING 
(USED ON BOTH ENDS) 


80559 CLAMPING STUD 


80312 WASHER 


® 84065 GEAR -25 TEETH 
84064 PINION- 7 TEETH 


78510 PINION-7 TEETH | 


@® 92289 SET (FOR ee 


2669 LOCKWASHER 


6745 SCREW 
34-4 NUT 


78509 GEAR -30 TEETH 
90267 SET (FOR 82283) 


N 
130 6746 SCREW 
=\\\"\ (2191 LOCKWASHER 
ND 


80309 WASHER-FELT 
80313 WASHER 


1179 SCREW 
2191 LOCKWASHER 


76484 FAN 


86713 SCREW 


78025 SCREW 


I 
Ni 
J 
"\ = 

Gi 


oA 
SSS 


“AN 
sp 


80754 OILER 
(USED ON BOTH ENDS) 


8884 TERMINAL BLOCK 
74991 INSULATOR 


681! SCREW 
(A) 219! LOCKWASHER 
7002 WASHER 


e) 


82850 END SHIELD 
(WITH OILER) 


80299 END PLAY SPRING 
8035! SCREW 80311 WASHER-CUP 
80307 OUTLET (WITH 80310 WASHER - FELT 
80308 BUSHING -FIBER) 


82283 SYNCHRONOUS MOTOR,(OLD STYLE) I/40 HP.IIOV,60-CYCLE AC (GE MODEL SSH25ABI!)-EXCLUDES PARTS MARKED @) 


82714 SYNCHRONOUS MOTOR, !/40 HP,I!10 V, SO-CYCLE AC (GE MODEL SSH25ABI4)-EXCLUDES PARTS MARKED 
TL 552085 


Figure 308. Old style synchronous motor parts (RPE26). 


82839 ROTOR (ASSEM) -WITH BEARINGS AND SWITCH 
82840 ROTOR (ASSEM) 
94707 INSULATOR 


82848 BRUSH HOLDER-WITH BRUSH 


82843 SPRING 


88879 BRUSH HOLDER 
SUPPORT ( ASSEM) 

89405 BUSHING 

82406 WASHER- SPRING 

89407 COTTER PIN 


82841 SWITCH COMMUTATOR 
82845 WASHER 

80358 BALL BEARING 
80313 WASHER-SPLIT 
80309 WASHER-FELT 


102774 BOLT 


LD 
Y 


VA 
Z 
y 
4% 
4 


86713 SCREW 


82850 END SHIELD 
(WITH 80754 OILER) 


103431 GROMMET —RUBBER 


NEW STYLE 


90263 WOUND STATOR 
(WITH BASE 


82845 WASHER 
80358 BALL BEARING 


80312 WASHER 


80299 END PLAY SPRING 


80310 WASHER-FELT 
80311 WASHER~CUPPED 


80754 OILER 
(USED ON BOTH ENDS) 


W-6104 NUT 


80558 END SHIELD 
(WITH 80754 OILER) 


78025 SCREW 


82283 SYNCHRONOUS MOTOR, 1/40 HP, IIOV, 60-CYCLE AG (GE MODEL 5SH25ABIIB) 


NOTE: FOR CONVERTING OLD STYLE 82283 MOTOR TO NEW STYLE MOTOR,.SEE PARTS ILLUSTRATION FOR OLD STYLE 82283 MOTOR USED AS 
TL552095S 


PART OF THE FPRS, FPR2I, AND FPR23 TYPING REPERFORATORS. 


Figure 209. New style synchronous motor parts (RPE26). 
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73242 INSULATION 
(FOR ONE FIELD COIL) 


73237 END SHIELD 
(WITH OIL CUP) 


(@)74091 MOTOR PLATE 
78240 FIELD CORE (FOR 77953 MOTOR) 
73240 FIELD CORE (FOR 72586 MOTOR) 
73236 FIELD FRAME (WITH OILER) 
79259 ARMATURE (FOR 77953 MOTOR) 
72587 ARMATURE (FOR 72586 MOTOR 
70872 BRUSH HOLDER (WITH INSULATOR) 
8094 BRUSH (WITH SPRING) 


71998 BRUSH HOLDER RING 
(WITH 80706 SCREW) 
91837 WASHER-FIBER 


TARGET LAMP 


6745 SCREW 
2669 LOCKWASHER 
34-4 N 


1100 ein SCREW 
2449 LOCKWASHER 


6746 SCREW 
8330 WASHER 
2191 neha, SIS Si" 


7323) STEEL BEARING RETAINER 
71189 COPPER BEARING RETAINER 
1272 SCREW 

73232 WASHER-FELT 


5061 BALL BEARING 


USED ON BOTH ENDS 
70771 OILER 


71999 END PLAY SPRING 
80312 WASHER 


74991 INSULATOR 
8884 TERMINAL BLOCK 


@) 90269 SET 
(A) 71974 PINION-7 TEETH 
(A) 73106 GEAR-35 TEETH 


() 6746 SCREW 
2191 LOCKWASHER 


6811 SCREW 
(A) 2191 LOCKWASHER 
7002 WASHER 


Governop————_____ fF 


7661 ce, NG LEVER 
84047 S 5 


8222 Weaning STRIP “J 


9I6I7 SHIMS ial 
A = 
Vij,’ 


126-123 OUTLET BUSHING 
id as 


73244 SCREW 
73243 LOCKING WEDGE 


272 SCREW 

th; 

GY 73595 CLAMPING ROD 
GOVERNOR ADJUSTING BRACKET 34-59 NUT 


74567 SCREW 
2449 LOCKWASHER 
2846 WASHER 


78241 FIELD COIL(FOR 77953 MOTOR) 
73241 FIELD COIL (FOR 72586 MOTOR) 


RESISTOR AND MOUNTING BRACKET 


70873 BRUSH HOLDER CAP 


74571 CABLE - DC 


74788 CABLE -AC 78025 SCREW 


77953 MOTOR 1/25 HP IIOV, 6O-CYCLE,AC SERIES (GE MODEL 32989 OR 5BA65AA29) 
(EXCLUDES PARTS MARKED (@)) 


72586 MOTOR 1/17 HP, IOV, DC SHUNT (GE MODEL 3153!) USING 72566 RESISTOR 
WITH MOUNTING (EXCLUDES PARTS MARKED (A)) TL 552108 


Figure 810. A-e series motor and d-c shunt motor parts (RPE26). 
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7105 TARGET —!10 SPOT 


6344 SCREW 
6318 CONTACT SPRING CLAMP 


1064 SCREW 

6314 CONTACT SPRING (ASSEM) a 
72835 CONTACT POINT 
86868 BUSHING = 
86869 POST a i 


6323 SPRING 


681! SCREW 
2191 LOCKWASHER 


6979 HUB 
6320 CONTACT SCREW & 6 

6345 NUT G) 

2191 LOCKWASHER ann wie 
6319 BLOCK 2191 LOCKWASHER 


6348 SCREW 


6324 ADJUSTING WHEEL 3640 LOCKWASHER 


8165 WASHER 


“16330 BEARING (ASSEM) 


cee 


(UPPER AND LOWER) 


6347 SCREW 
2191 LOCKWASHER 


78497 INNER DISK CONTACT 
78443 OUTER CONTACT DISK SPRING 


78438 BUSHING a + 
NANAAANAN AAS KR ececs ANS 
78437 INSULATOR — 3 =i — VK 78451 COVER 
Zig = se BZ 78439 GOVERNOR SHELL 
78496 OUTER DISK CONTACT SPRING Z Om") Ia Y ee 
WH Oxixgeee 2669 LOCKWASHER 
6979 HUB EN NS a 3438 WASHER 


80352 CENTER CONTACT GOVERNOR ( ASSEMBLY ) 


78403 CONTACT BRUSH 


80338 GOVERNOR ADJUSTING BRACKET 
78399 OUTER DISK BRUSH SPRING (WITH BRUSH) 
78400 INNER DISK BRUSH SPRING (WITH BRUSH) 


80336 "INSULATOR 

80334 CONTACT TERMINAL 
41733 INSULATOR 

Al732 CLAMPING PLATE 


1168 SCREW 


80444 SCREW 78398 BUSHING 


2191 LOCKWASHER 


80337 BRACKET 80340 BRUSH SPRING PLATE 


80342 SCREW 
219! LOCKWASHER — 
80335 CLAMPING PLATE de 


6746 SCREW 
2191 LOCKWASHER 


80341 GOVERNOR BRUSH AND SPEED ADJUSTING BRACKET (ASSEMBLY ) 


TL. SS201 5S 


Figure 311. Center contact governor and governor brush and speed adjusting bracket 
narts (RPE26). 


BASED ON TELETYPE WIRING DIAGRAM 1978—A 


CONNECTIONS MADE TO TERMINAL 
ENDS OF CONNECTION BLOCKS 


SELECTOR MAGNETS 


SYNCHRONOUS 
MOTOR 


99351 CORD 
WITH PLUG 


89317 LINE CORD 


RECEIVE 
WIRING DIAGRAM 
~~ LINE FOR FPRS5 WITH 
10 VOLTS SYNCHRONOUS 
AC MOTOR 
= 13 
eee ee ee 
ONT 
| 0.1 MF a | 
MOTOR ¢ - | 
ane oo | O.OIMF 0.01MF | 
| O.1MF | 
15 
WIRING DIAGRAM 
IME FOR GOVERNED 
SHCKE Oil. SERIES MOTOR 
NOTE: 
> 1S SYMBOL FOR FIXED CAPACITOR TL55866S 


Figure 313. Wiring diagram for FPR5 typing reperforator. 
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8M BRASS STRAP REMOVE FOR 


2M - POLAR OPERATION 
I20V =) . 49 & C9) 
D.C. " 2M 
4 ° 0 64 
(46) 810.0 i 400n~ | 2 
I \ O ° 
| 
98662 | l 7 
FILTER | O.1 MF | 
SELECTOR ey: =. | 
MAGNETS ! cs : 
A F | 
aM | 4 
i} 
3 
2M 
0.01IMF 
a I 
2 = 
600. l 2 
$$ Wk , 
aI 
RECEIVING 
LINE 


LINE AND SELECTOR 
Z—~ CIRCUITS CLOSING JACKS 
aaa” 
3 (38) 76 TERE RELAY BASE 
\_____@3) > ARRESTING 
HO (37) MAKE KEY 


mare ann ee ee ee ed 


(A) ! 0.1 MF 


O.1MF 
= COUNTER NOTES: 
ee: ) = oe =k |s syMBOL FOR FIXED CAPACITOR 
GOVERNOR O.MF O.LMF O A te a es ; 

I5\] SWITCH MPFR OHMS. 

O | O.MF | 
090 ‘ 

IMF S250 2. | CHOKE COIL NOTES 

RELEIR Wedel See Sere | 


WIRING SHOWN FOR 60 MIL OPERATION - FOR 20 MIL OPERATION SECURE THIS LEAD TO 
OTHER TERMINAL OF 8M RESISTOR. 


| 2.) BASED ON TELETYPE WIRING DIAGRAM 2199-B, 
SCHEMATIC WIRING OF FPR23 TYPING REPERFORATOR WITH FPRB4 BASE . 


TL55876S 


SCHEMATIC WIRING 


Figure 315. Schematic wiring diagram for FPR23 typing reperforator with FPRB4 base. 
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APPENDIX Il 


CONVERSION OF EQUIPMENT FOR 100 WORDS PER MINUTE OPERATION 


|. Introduction 


Due to the increasing use of teletypewriter 
equipment with radio relay systems, it has be- 
come necessary to provide for changes in order 
to adapt the teletypewriter equipment for high 
speed operation so that the traffic capacities are 
used to the fullest extent. The instructions given 
in this appendix include the procedure for 
changing mechanical parts of the model 14 typ- 
ing reperforators to permit operation at 600 
operations per minute (100 words per minute). 
In some cases it will be necessary to alter the 
electrical circuit of the teletypewriter set by 
inserting resistors or capacitors in particular 
parts of a circuit. Instructions for converting 
the electrical circuits will be given in the tech- 
nical manuals covering the particular teletype- 
writer set involved. 

Caution: The instructions contained in this 
appendix are given for information only. Spe- 
cific instructions will be issued to interested 
units when conversion of the equipment is nec- 
essary. DO NOT CONVERT EQUIPMENT 
FOR 100 WPM OPERATION UNLESS SO 
DIRECTED BY HIGHER AUTHORITY. 


2. Conversion Parts 


The mechanical parts necessary for converting 
typing reperforators for 600 operations per 
minute (opm) are given in the following sub- 
_ paragraphs: 

a. MODIFICATION KIT, SIGNAL Corps Stock 
No. 4T110893. Modification Kit 4T110893 con- 
sists of the mechanical parts listed below. 


340 


Signal Corps 


Quan. stock No. Description of part 
: 4T110876 Pinion, 16 teeth 
L 47110877 Gear, 42 teeth 
ps! 4T110878 Clutch spring 
1 4T110879 Selector arm spring 
1 4T110880 Selector arm detent spring 
1 4T110871 Trip latch 
1 4T110872 Trip latch spring 
i 4T6850 Bell crank 
1 4T71696 Range scale 
1 4T110941 Clutch throw-out lever 
1 4T72563 Felt washer 
28 4T110995 Pull bars 
1 4T111686 Friction disk 
1 4T111602 Platen insert (metal) 
4T111603 Platen (plastic) 
4T111711 Backstop strip (plastic) 
11 4T87901 Screw 


b. MODIFICATION Kit MC-575 ( 


)/FG, Sic- 


NAL Corps Stock No. 4T110894. Modification 
Kit MC-575( )/FG is the same as the kit 
listed in a above with the exceptions given 
below. 


Quan Signal Corps 


stock No. Description of part 
1 4T110881 Pinion, 14 teeth; replaces 
pinion 4T110876 
1 4T110872 Gear, 43 teeth; replaces gear 
47110877 


REMOVE MAIN BAIL 


3. Standard Features Required 
MODIFY IN ACCORDANCE WITH FIGURES 318 AND 319 


The typing reperforators selected for this serv- 
ice must have the following standard features 
which are essential for 100 words per minute 
(wpm) operation, 

a. ROLLER GUIDES FOR MAIN BAIL (FIG. 319) 
This feature requires the following parts: 


DRILL FOUR 6-40 HOLES 


105285 TEMPLATE 


Guan, whee Ne Desorption of ard 
1 4T102230 Main bail 
2 4T74008 Roller 
2 4T 74006 Bushing 
2 4T74334 Washer 
2 4T2669 Lockwasher 
2 4T34-4 Nut CLAMP TEMPLATE 
1 47102231 | Guide bracket (right) ee ne ee is ealaoees 
1 4T102232 Guide bracket (left) : ; 

Figure 318. Rear view of main casting. 

4 4T80342 Screw 
4 4T2191 Lockwasher 
. scenic pen nee b. HOLDING MAGNET SELECTOR. The typing 
2 4776275 Clamp plate reperforators which operate at 600 opm must 
4 4780342 Screw be equipped with holding magnet selector units. 
4 472191 Lockwasher Figures 320 and 321 show which parts are 
1 47102815 Spring bracket removed and which are substituted. The follow- 


ing sets are parts that may be required: 


Note. A 47105285 drilling template is required for 
working over the 4T6969 main bail brackets on typing 
reperforators which are not already equipped with the 
main bail roller guide feature. (See fig. 318.) 


(1) Set of parts 4797300. These parts are | 
used to convert from pulling to holding magnet 
selector units. 


REMOVE 8509 MAIN BAIL °° 
INSTALL 102230 MAIN BAIL Ns e) 

Al lo ° 
INSTALL 
74008 ROLLER VV 
74006 BUSHING 


74334 WASHER 
2669 LOCKWASHER 
34-4 NUT 


INSTALL 

76275 CLAMP PLATE—————_———— 
102232 GUIDE BRACKET-LEFT 

80342 SCREWS 
2191 LOCKWASHERS 

74286 BAIL-GUIDE 

REMOVE 

8362 GUIDE POST 

73392 BUSHING 

34-4 NUT 

2669 LOCKWASHER 

34-38 WASHER 


INSTALL 
76275 CLAMP PLATE 

80342 SCREWS 

2191 LOCKWASHER 

74286 BAIL GUIDE 

102231 GUIDE BRACKET-RIGHT 


TL 57663S 


Figure 319. Main bail. 
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REMOVE 90510 SPRING REMOVE 90517 SPRING 
INSTALL 110880 SPRING INSTALL 110879 SPRING 
TL 57664S 


Figure 320. Selector mechanism. 


(2) Set of parts 4798538. These are conver- Te “ees 
sion parts for model 14 base with line relay Quan. stock No. Description of part 
and line-test key (FPRB4) for use in conjunc- 
tion with holding magnet selector units. 


(3) Set of parts 4797320. These are con- 
version parts for model 14 base with line relay 
minus line-test key for use in conjunction with 
holding magnet selector units. 


c. DOUBLE STEP BELL CRANKS AND NEW 
CopDE BAR LOCKING LEVER (FIGS. 322 and 323). 
These features require the following parts: 


1 4T103316 Bell crank No. 1, top 

1 4T103317 Bell crank No. 2 

1 4T103318 Bell crank No. 3 

1 4T103319 Bell crank No. 4 

1 4T103320 Bell crank No. 5, bottom 
1 4T103310 Code bar locking lever 


REMOVE 90774 BELL CRANK 
INSTALL 6850 BELL GRANK 


REMOVE 7602 SPRING i + __}REMOVE 90775 RANGE SCALE 
INSTALL 110872 SPRING ae Oe Ory ABEL 2626 RANGE SALE 
Co q —D) 


REMOVE 90088 TRIP LATCH 
INSTALL 110871 TRIP LATGH TL 576658 


Figure 321. Range finder mechanism. 


REMOVE 

9543) BELL CRANK-NO. |1- TOP 
95432 BELL CRANK-NO, 2 
95433 BELL CRANK-NO. 3 
95434 BELL GRANK-NO. 4 
95435 BELL CRANK-NO. 5-BOTTOM 


INSTALL 
103316 BELL GRANK-NO, |- TOP 


103317 BELL CRANK-NO. 2 
103318 BELL GRANK-NO. 3 
103319 BELL GRANK-NO. 4 
103320 BELL CRANK-NO. 5-BOTTOM 


TL 576665 


Figure 322. Bell cranks. 


REMOVE 6915 CODE BAR 
LOCKING LEVER 


Figure 323. 


d. NEW TYPE-BAR BACKSTOP WITH GUARD 
(FIG. 324). This feature requires the follow- 
ing parts: 


Signal Corps 


Quan. stock No. Description of part 
1 4T98479 Guard 
2 4T74986 Screw 
2 4T2191 Lockwasher 
8 4T7002 Washer 
2 4T103341 Backstop bracket 


ée. SOFTER ACTING MAIN BAIL CAM AND NEW 
MAIN BAIL SPRING. These features require the 
following parts: 


807975 O - 48 - 23 


0.188 ~ 0.140 


INSTALL 103310 CODE 
BAR LOCKING LEVER 


ne 


TL 57667S 


Code bar locking lever. 


Signal Corps 
Quan. stock No. Description of part 
1 4T101436 Main bail cam (fig. 325) 
1 4T101083 Main bail spring (fig. 327) 


f. SOFTER ACTING PUNCH CAM AND NEW 
FEED PAWL SPRING. These features require the 
following parts: 


Signal Corps 


Quan. stock No, Description of part 
1 4T95460 Punch cam (fig. 325) 
1 4T7603 _Feed pawl spring (fig. 328) 
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INSTALL 98479 GUARD 


INSTALL 74986 SCREW 
2191 LOCK WASHER 
7002 WASHER (4) 


REMOVE 6893 BACK- 
STOP BRACKET 
INSTALL 103341 BACK- 
STOP BRACKET 


nat i i, 


TL 576685 
Figure 324. Backstop bracket. 


REMOVE 94015 CLUTCH 
THROWOUT LEVER 
INSTALL 110941 CLUTCH 
THROWOUT LEVER 


fee 


REMOVE 6993 CLUTCH SPRING 
INSTALL 110878 CLUTCH SPRING 


101436 MAIN BAIL VAM 
95460 PUNCH CAM 


INSTALL 110877 OR 110882 GEAR 


\ 


(= AS4y 


TL 57669S 


Figure 325. Clutch mechanism. 
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INSTALL 110876 OR 
11088) PINION 


10877 OR 110882 
GEAR 


TLS7670S 


Figure 326. 


Motor pinion and gear. 


g. TYPE PALLETS WITH BROADER CHARACTERS 
TO REDUCE CUTTING OF TAPE AND TO OVERCOME 
EXCESSIVE PLATEN WEAR. This feature requires 
the following parts: 


Signal Corps 
Quan. stock No. Description of part 
1 4T98910 Type pallet (V;), required only 
with a nonfraction type 
arrangement 
1 4T98912 | Type pallet (A) 
1 4T98917 Type pallet (18) 


4. Installation of Parts 


The installation of conversion parts should be 
performed in the following sequence: 


a. Install the gear and pinion furnished in 
place of the present gear and pinion (figs. 325 
and 326). 


b. Install the 4T110878 clutch spring in place 
of the 4T6993 clutch spring (fig. 325). 

c. Install the 4T110879 selector arm spring 
in place of the 4T90517 selector arm spring 
(fig. 320). 


d. Install the 4T110941 clutch throw-out 
lever in place of the 4T94015 clutch throw-out 
lever (fig. 325). 


INSTALL 101083 
al MAIN BAIL SPRING 


=r] 
re | 
oe 
Ss 

a 
rater 


3 
ss 
— 
— 

=< oe 
co 
a 


TL 57671S 
Figure 327. Main bail spring. 


REMOVE 4703 SPRING 
INSTALL 7603 SPRING: 


TL 57672 SA 


Figure 328. Tape feed mechanism. 


e. Install the 4T110880 selector arm detent 
spring in place of the 4T90510 selector arm de- 
tent spring (fig. 320). 

f. Install the 4T110871 trip latch in place of 
the 4T90088 trip latch (fig. 321). 

g. Install the 4T110872 trip latch spring in 
place of the 4T7602 trip latch spring (fig. 321). 

h. Install the 4T6850 bell crank in place of 
the 4T90774 bell crank (fig. 4). 

i. Install the 4T71696 range scale in place of 
the 4T90775 range scale (fig. 4). 345 


j. Install the 4T72563 felt washer between 
the armature lever cam and the stop arm on 
the selector cam sleeve assembly. 


k. Install the 4T110995 pull bars in place of 
the 4T6692 pull bars. 


l. Install the 4T111686 friction disk in place 
of the 4T72884 friction disk. 


m. Remove and discard the 4T95476 platen 
and install the 4T111602 platen insert (metal) 
and then the 4T111603 platen (plastic) in its 
place. 

nm. Remove and discard the leather backstop 
and mounting screws and install the 4T111711 
backstop strip (plastic) using the (11) 
4T87901 mounting screws in its place. 
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5. Special Adjustments and Spring Tension 
Requirements : 

Standard adjustments for the typing reperfor- 

ator apply except for the following changes: 


New Requirements 


634, to 734, ozs. 
24 to 26 ozs. 


a. Selector arm stop detent 
spring tension 

b. Armature spring tension 

c. Selector arm spring 


tension 234, to 314 ozs. 
d. Trip latch spring 

compression 3 to 314 ozs. 
e. Selector clutch torque 18 to 22 ozs. 
f. Main shaft clutch 

spring tension 52 to 64 ozs. 
g. Selector 

separator plates 

adjustment 0.050 inch to 0.060 inch 
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I aah ig ada chet ecpdnhke nap nucg hi neni pesto tinct inhi aie homage 29 29 
Platen: 
SEE. SPI TONS ccc cacecrccecntsccenss sce rrminseecyncenieanmenmnrmnnaniciamnaiienmmnadioe 310 183 
Wielel spring COr i scsi sses sssnstissocseonsnrcnskernieranineenaeaacnsiaaesennonenemen renianinomennn 311 183 
Procedures: 
Details of: 
Model 24 nontyping FEPePTOrator . nn... .s.scccsmnnisannsszecratsocenstttanisrenianeanetese 442 246 
pote ee eR So se le ig es: ne nen Sennen eee 171 143 
Introduction  -........22.22-----2ceccceceeececee nnn eeeeseeceneeeneneceecceceeeeeee senesseeeeseececeeeecsrnssensresenereceeseeaanes 170 143 
Pull-bar: 
GATES scene ceincts ssesrntdinmenesnnndo nna Haida sands vas Tas Henan ania has aRraER aaa bans en eoctaanienaReieatowepoms 264 172 
Tree. NOR ooceii osha crddissdesastemneleies van voeehs  gscla pains Pater eon dod emailed 337 190 
Springs TENSION  ~...s..2-2-nnnniecenisnccscenasccsenscacenunsnsscivwonenaccessenryssessctarercsenayepwenseenensesnnavencesansi 262 171 
Pulling-magnet selector unit: 
Armature locking-lever Spring. ...............2-::c::::ccsssesessseeeceeeesceeenesceeeenesceaetensecesenannettanes 235 162 
Selector-lever Spring. ...........2......::::cccs-:sccceseeeceeeeeeceneesaceetenenecensseeeessnenaeensnesensnecesenseaseses 229 159 
Stop-lever sprimg.  ....---.-----c-cscecsscesecessecseaqecesasnesssnsnssensneneeensssccesoeoronsassenensnsnennesenssansnene 237 163 
Prip-latch: SPTing 2a n-n.xcccseencossanaysnsninsncsosenonce-nnonerpsoneocessnernsnneneetennnensonchnmessasiiassiitinsit 238 163 
Punch: 
Bell-crank spring tension ...................::-:::c:cccecscceceeseeseeteseeseeeneeeseeeereeensesnensnenstteenenensness 309 183 
Selector-finger backstop ..............:::::::cssccesseeseseseeeeeeeeteeeeeseseenacecasesengerteneessenansseseneseanaess 294 179 
Punch-arm: 
Casting .........---c2cceennresnsesnsnsnsencseseasencssesancsnanscssausecnensencnscsssccsnseqnesnsssnqaneansacsanesssanenennenneaee 284 176 
SHALE <..0c.ccceccce-ececcnncesccsecncnonsesnnessnansecseseansesennssennwstereuagssceqvesvensacnancssnsoesssnnsbesssseanoassneeconnenes 464 254 
— Spring tension  ................--.---..---cceesecsesssesennsssncerssenssenenseccerscssnsonaneneasansasensnasananasaanocserares 308 183 
Punch-bail : 
Br sen se cesienecnctastiecres cqeneeere gen enteen tanec nn r ine OR Heaton snntnanie tenses a TASTE 285 a77 
Front pivot bearing -.......22--..--c--ccs-ceeeseeeeeeseseceecensesennnteracenceenceesnnceaseranseennnenesennsaseaeses 286 177 
Fe oo secs nstnuaigasinleoesciuarcisphipaiviniestiow ie om cupolas sce lan ashes ocstaera iin 295 180 
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; Paragraph Page 
Adjustments and requirements—Continued: 


I PSGOT BELOW gsi coasncguicochesnice stephens eaasenn ne alnaennineitoonelemcaaniesnemne ene 296 180 
Punch-hammer: 
PCG USING NUE fe cag Se a en eh Ae oe el he ae ate es a cariee 467 255 
PGCE isis cicaseccica es ias ide igudced ccealt cis ah im be aon TiN tt Sale alah anh cath eis 471 255 
RUINS SIE raccoon a ose esc anaes aaataiig kadai Dhan acelin ctatopeneredodoa 483 257 
Push-button contact: 
| ae eC ee ee Se eS eR Re Ee ee ee ee 835 190 
EI TIN atc seis ccc icei snc a seuss cstctnse anh adic acest canton kas thn asec asis inccea oops 336 190 
BENIN IT i Macs aaee hci cotbatrg Seatac nity hehe dane ca lnc te anak etait Sein a eats acct deg 32 33 
NR Nh hh ts aia apiece as nah cst vec digta an atta aM ea gece ae 493 263 
Release-bail spring tension (end-of-line indicator) .............000...ccccccceceeeeeeceeeeeeceeeeeeeeees 346 193 
DE PUNRUCTR ICRI “GRU icc ea Bi pele cach aah Saeeeciewadcalbeshiek Gesloesin dicey aca essa geneneneiaelneangeumianncenaneis 217 175 
oe ae. 2 ae Oe EE nO EEE RARER EER EO OTR WONT ALS et SERRE RENE 278 175 
Ribbon-feed : 
RABE PEI DOTNET a cetenscenses ees vaehtcssprnceecitnic cxtarcvniasansesiz adenine a naomumesuexennaddénnienes 276 175 
PEW oasinsiaatialvetecaiclens sen heiats pais Sencar ga tulsa Soeecsnesb dees cas cas tsetSulssuatasnw ccc dec tue tetcutesesbukt outers dnedieeseszdctdcees 279 176 
ODOR: BOUT: WGI ey icpenttenictose dh ioh pcniesnesc sna. atte ees tasicameaseotioatanaaemiciaemalnatiaa teats 280 176 
Shaft detent-plunger sprimg COMPresSiONn ~..................0.-ceccccceeceeceeeeeeeneeeseececeeeesseees 275 175 
Shaft safety-spriig: COMPFESSION ..........:...--.-.--scissnccoossesnenesedencconenenvaenonenoseennedonsncess 274 175 
Ee NR Siac er cilia eae en Deepen ah cit acaba 306 182 
Ribbon-ltt Fever asprin tenslon, sccecssarcccsneccvescsevecscecseworcevsssseneeserenveantsenverapermnitetwivariocusseriee 348 193 
Ribbon-reverse: 
AIG: <I ST areca ice sic chain arias ah Senile renin ditienehnetartestc ace gaseeeacimeite 271 173 
PUA URE IN ec cle ea peices a eyed cincavcssiac clea asic wie ap es 272 174 
td, SaaN en SARE RI AE EC Rea TTD TARE MIE SOSA AAR ANC See LS MOST VR RCT Oe SUN WORE RTT 273 174 
Pawis (right and left) sprimg Gemstone, 22.0... icc. eccccsieseccccscencesepecrennsenseneninenreneenibe 281 176 
Ribbon-spool: 
Dy ee ee ee ee ae ee ea aE a 268 173 
GI ci cers arcane Sn cia i eins hc ct Da gs ee etchant 266 173 
SWeEt GOMCORSION BOTERE 6c is idence ceient aerate ioscaenene 269 173 
SVPRIT GS SO gcc essen acs teeter ic dc nlecinicenp Slanae se ane ahsecaron Miami 267 173 
Sabb: SLOG soccc seco sce esc adeinsnc a kdnceceesed ence dncbds Secoksdahoneas € casetaseeeecmrcea cxese aw eiececaaenet ee eeeeciendy 270 173 
RSMAS OR sche iad odessa toe tintin pea onlay Rene 469 255 
Selector-arm: 
IG ceaseless ac acl atprscieparen gids acidcan dene: casnnenguemscndaatd pedacnebeeaniatalamgbar Aarualcnpeatosaiee 246 165 
COE I accessions caer nr cdecrai pica rower eorepnnans eweanee 255 169 
PPIVOB {SCREW cscs tren Scone Se as ects ae a hess Serena acetates cus Uau teeta coadeudeus 245 165 
i REN cisco alice neve eso lacy cage camera esnacnatied trace eared rmmmapnpeab naples seat 256 170 
SCO! COCCI Ge asic fen ose see aie dees ee te eis acte eae estes tebe ceec deat esase dese es enanennaavaste wanes ss 249 167 
OTe PTO Ee TGION:. ve rssceseerraser saosin geeeng se sects nccenincameoniety pinned eae 250 167 
Selector-armature (pulling magnet) : 
Adjustment: 
BLOGS! 14 WOMEGDINE TOPSUTOVRUOE ceca ici ceiwcsesceeserintcccvteecaenisenenaiecteneniens 447 247 
WLOMIOL BS Loire BOUTON arcsec icsetccserecreparneseusete tenn suisidadnanialieeccawes 230 160 
Bracket: 
Model 14 nontyping reperforator ........0....0000.. cee eceeeeeeeeeeeeeeeeeeeeeeeceeeeseeeeesseeeeeeeees 449 248 
REGO) E4. Cy PO WORECA IO gee cssesvcecnz ceeds pesnarsceremxenneasientivnuuinstnosmmonnbdanentds 232 161 
Bracket link: 
Proce! 14 nontypings TEPEPTOFAOR occas recs sess seen nonenorndnsnsanesocetbeses 448 248 
WEG) ES Cy prres: PCPS RL AE ass cscs wot acne ts ceed ens a dass caementwnnioesinceas 231 160 
FEC TEC cgieseecrrc a ees re rseteces ete vse co nlpreeioep rn cenn oo begnceinerenigehingnaieaedaay eine yinasionetinns 228 159 
Selector-clutch torque (perforating assembly) : 
POSE. TA aby Th TOSI OP AGO sicesceccvcesiccscecnnatsnrsaidricgcnmye ate aucatananadassaaeddanaidacnlesaccatds 461 252 
DEDUCE TE, CRI VOPSELORNLOE  sscssscec ai nsrnncas con caica cabs anita Madaiecnnaoieneswimdnisienieasnasdensncn 317 185 
Selector-lever spring tension (holding magnet) _..............2.0..ccccccceecceeeecceeeeceeseceeceseeeees 251 168 
Selector-lever spring tension (pulling magnet) : 
Model 14 nontyping reperforator <.ascc.ccsecencoscusssvsersssaseecesssssiucsnouyeecsuanscuseccevadeeesieease 446 247 
BEGGel LE Lytle MODEM NOY «cecccwisceciscacteretnisernatineser-sose en wstionewneseoemana aes 229 159 
OO ADA ON PURE A FUN a ake Scapa ncdlp ical nce nds enema aon nr cr atacemtncl ress 244 164 
TRUSS TR ais erate oi sil aec to eed Sekirei suas Spine aintindecehappaclade Bianineaaneradin 253 168 
ST Re gage eerste cen ape ntapenen eh eothateshanet elmahinennenqneelamitiledvetaamneddalnounaanioubaminnd 242 164 
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Adjustments and requirements—Continued : 
Bracket position Cholding)  -—---..<sscsscsicasssassensnenesnstvassanssceeneesesomvens Seneeassneinesy peti 
GK CUD) onccsncencvsicscemcsactsnista taneaedcintiemnnomewmmninnnmunniambiakan a 
Selector separator plate (receiving mechanism) : 
Morlel 14 momtypinig TOperTOr ater acai cice cs cnnteonnneccncneonsnantenaeeenribdashilasntineansasane 
Model 14 typing reperforator 
Shift: 
bE. 5c RET nee cee an SSeS oT ae a Nae aCe ET 
Beli-crarik: wide. coco ccsscccs iced cactesivonccssecchcatoaay Bee vewScedensauceetcuicepeSemeawsacebesenbaesucnwcoveaasintees 
EBGRE CORI COMO vais naps nar terneessanensispialiaseeotiamienenia dagen cchaheendiales 
NI sci erste sets age chaise tb pani eae seb cece ects ecard 
BRE I a teen Sica ccna tas ds ceca ecence fod aba acpi tos ders sna eodinn dp Rinsho nue 
DOCU II oie iiss hin in ecciascc pcan diae ce MDa esta we ie dace ccs eal dean 
FRM FINNIE, cela ssn cetscechs st pacts eens soneeiaal teeter chs ai deceive To acces cS aladlawauaeg rap cleo iaacega casita seine 
Per AE AEN NI ing ees esas wed ce ss ccd can eats pessimn nmioasogccin aoa dan 
SAR TI a csees cess cen air meg a chaste cae caaalioha 
EE WIE, sonra gsc as ectseec ores peema asians aa kaa ele aoe onntin a eamacnio es tian ctns 
EERO, BNE | sciistiincctieritc vctaecenecnin ve Giesnlbces ass stein erternn ad iteerenneiay ocenin-sieasp ecarocind ee bteeticrseseconding soos 
Britis WERT — ese cect cerned ascemtracongniomnmeezerineea montane erage nentomeis saeaicnse 
Speed-adjusting wheel friction-washer spring pressure: 
Motel 34. noniyping Peperiorator x... 3. ees a tins 
Wiel EA Sy viiriet VOWCLOPAIOL css cece ceswitsiw snsieerennsntecrnncnsnnneviecznnininnsaas Costin eSainnatmidationeit 
Starting switch: 
Wigeel 24 NOREG DING TEGEETOTAROR ccc ceisler snc ses 
FECTS IRIE | soins ste ception ecenedn dha ewer ndepenelaniy 
Model 14 typing reperforator .......... hcp piece eee he din ea teeta inectegn veel Alan pe Mace asat ie 
Stop-lever: 
Boementric serew: (cline WARS) sscsecccsccssessciisvicteotateccsiaccadadedesngawciesaxsncmauseentsentzenics 
Eccentric stud: 
Holding magnet selector —...........00.0......eeecceeeeeeeeeees bibicselpoicnaaba ddan hae eh cidiasal M 
PURI TAM SOLE EI a sca ccc ep ct rannwgs erpare scan neestincllomie petaticisane 
Spring tension: 
PAGE: FE ETI scence ety eigenen ienencen ae 
Pulling magnet selector: 
Model 14 noritypitig Peper Er ctr sass ssc ccsccccciscccsnnncexsnsnsosndaccnencoveswantavnnd 
Model 14 typing TeperfOrator _.~-2.<..-.-n..<.-scccsccnnccsensencedecencnencaneensvaievesennnns 
Stud ap Cape Feed-Owe Pek): acne ks ccc cesensrepeesennasccentennpetiowtveceoverimmseret 
SyNchTONGUS MOOT HPTitrs HOUSA nn.sc ica esos cine sn ee apne nk seen thse 
Tape feed pawl: 
bs Lg | | ee a ee ee ee ene NE ae Ye eT 
Spring tension 
Tape feed roll: 
BOTTA GLAU - ociscincasiaictcegusedetoniss woe eesadansidobersddpansemminiediesaenteencadlaigadcaseusa animnienseiananiges ie 
ITN TIE aiiihcaiicccrhasy schon gnisbah anise void wheal cusses apeaiaaet ankobeadegedsecnate wan nsbsenitaaclm casi 
DEG sacs gc ceases oA deen nieedsnal tebe ced acaba hus en a cleat adcad dallaank 
PERE OEE NN cacti sions aie cena ceptors scns tailed i eda cocbcihcie ia bots 
De TORE -EIUE OUTPACE sisi cicnrsectdecacisevmiccugciniacasnccvurmctceceezdins Gavesee eemencwnnienate 
RE IONINT ES RINE cia scat caren steepest eictacan hand gid naastapaer nisin dares cannizrise 


ett tee iit iti Trrri er rrreeerrrrrrrir rit rere 


WONG. sobs ctectece eee rin Rraes etceaparstticdas teiceeisis ach eae sah esata Sse cee eats wine ach sed ene yee eee = 
i DOGG TGV sicerccastcsatcaseteccemectizpraseoe ninlenaaeiasbemacsmanat tadeehamaanennblast 
Tape feed-out magnet: 

INI cicadas lnc obade poco ocean abel nett anc teenager itendeepoeornigmeak 

PLATES BOVE VATGIOR wicisies incites veces cteecden diet sn cietti esaspese tga eenaioes 

CUS ac sshededs exacted icdepcsatise: seca terisaenisch lc tteate elicitation eta nt sich edna eid ade cataanacenl eatin 

TRA: casrcantncnnseiv Sassen Ca apace cee eee lie ca aed tg cap ead 
Tape guide (model 14 nontyping reperforator) -.........02.2...2...cescceeceeeceeececeeceeeeeeceeeeeeeseeees 

Spring (model 14 typing reperforator) .2...........c...cccecccceeceeceeeeeeecceeceeseeceeecececeseeesees 
Tape-out lever: 

PREPARE SEEMED icc adsl ges mse aed asenastbls ais eich ean oatacase 

PR aie TNE i rcesiscem cap cenen case gaa acsenics ce dat baean aca tne Boocbis Speasd ange as scvocdbebnalnus oes 
Tape retaining-arm spring tension ............2..0.....00-ec:ceeeeceeeeeeeeeees a oniosah Amectctneaite eed pstecaaliontebes 


Page 


168 
164 


247 
158 


182 
182 
183 
182 
182 
182 
191 
150 
258 
258 
155 
155 


258 
156 


260 
262 
194 


250 


170 
162 


170 


251 
163 
154 
194 


257 
257 


256 
257 
257 
256 
187 
188 
186 
187 
164 


185 
186 
185 
185 
257 
183 


145 
147 
151 
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Paragraph Page 
Adjustments and requirements—Continued: 
Tape stripper plate: 
Model 14 nontyping reperforator ............2.222.-.-:::0e-- STOR OTST ONSITE 476 256 
Mocded. 1a tay pairig reper Beare tri aac scent cecetn san eandieonnaconna nen 299 181 
Tape-tension lever: 
Spring tension: 


Mode! 14 nantyping Peperlorateh xscscisccscssiivsacinssertncescenes tents pcnarieresain ATT 256 
Model 14 type yeperforatar ncn ccsecsttieincsacsatetotcstnenemueen 300 181 
Stud: 
Model 14 nontypinig Teperfor who xscscosccccescscecsecssstarceasececanacarevscensesasencccusmensseaseaes 474 256 
Model TA. CBI TEDAVEOVACOE - aosssccciccssss ees resem amcceencs rena 288 178 
TE PRETO LOWE TROND, sesh sc scen ecclesia leas Sasa ba Reais aorta elaciaei 466 254 
Er BOTA GA TERING: NTR assoc han ws essence trains ontinrseecg cnyantn is ren npn cndaedect amnesia 183 147 
Transmitting-contact: 
ne ee ee ee ee ee ee ae ee ee ee 187 148 
SPINE USN scion axa as hsesick seca een i sae Segre neath ind Acie accepts pina 188 148 
Trip-latch spring compression (holding magnet selector) .................... esmabsbeasthica aedize 258 170 
Trip-latch spring compression (pulling magnet selector) 
Model 24 Bete nities TODETTOTOOE sosecccencwiccccoecstoenmcieniranentic hesrmbanelimacess 455 251 
Model 14 typing TreperfOraGor .q.esccrccicsersascoreceimmusrcanvimumnaasanunieabess 238 163 
Trip-off pawl: 
Ly | ee eS cn Se cee EO RCT eee een AOR ANS AE RTO Om SSE 194 149 
SON RES IN sia carts pcen oespcecesae  ct pel aaagrva teiatenNa ens 196 150 
LOD DIREC: osiccetrcresaicuenneceniineonien connate mannan aiamneaRINTEN 175 145 
Trip-off acrew Cholding magnet selector): sisciccs..sscasaccsesscasneoversccssdissssucrcersevanasseaieansnnaacennvct 260 171 
ee 1 oe gk Le 4 2 | a oe ee oe ee ee ae ee oe ee SR rae er mee ae ee 173 145 
POEEIRE STOO TOTV ER isan tsesias svete eat eds ean cd emerges oes 293 179 
Worm feed-pawl spring tension (tape counter mechanism) .................22...-..--2:10e10--= 333 190 
Worm-follower (Cend-oF-line Tica tor) vccsscscccisccnecsseacivnnscesennachesisanneeeesneoamenarwrereesenss 344 192 
SEN: PUB. So cisecicccicatead yc cotmenetsctennesactatea ncn rae cariesineeesaab nian Saleantcainneoeea pein aanicaieaS 332; 345 190; 192 
Worm-follower (tape counter mechanism) : 
WRN MN cn tess eicaptpn ste ae lor ee tne thas allah ed nals es acl Rents aia DR scene tied es hcctasiat te laastenkscesmess 331 189 
Be gcareahtaas cage ecto cleus spcccece tapered eating chasse esr oo are tala a cee teaches 324 186 
BOT ESI ATU ERIN as sccctreccsics fa pickles vapuacoenccovenscives eager cetinadshainchalapietashioaniveiniereseontamuy ticceimmeadesnoncertet 322 186 
EARS, PREG greece secede ise aenees eeprom ts wha pe eg ccrem meepnatop erates 327 187 
MOMUEDCE BUSTS aise cccsrencnsaee concn tap isha eden Ge TSERRoAnnaieAeneNNseReETESS 326 187 
S prime Cen SiON: cee ee cae a hes stein gop Saad pot mas ccna ace neeeeene meuaiaseeas Guvemenanaes 3832 190 
Worm-shaft end-play: 
BYR ENT TI sss siesta ecccereeneasenis da tecece enna cnsecnshgencnsk sanePautanae helenae 341 192 
TAPE COMMEED RIGERANIOIN <<. ccsdercecneosumtacexcisaaraanererementnonemmaans omaunaeinaligsicneananeiennts 325 187 
PTET; WECTMIIGGE ERD ARG occ cecpcce eatin aseamcnerciea nes sneer reesiangeiaiananmeaadandanisisha ies aaa 95 89 
Alphatbetical index to parts identification illustrations: 
BR) TS KuceeCy ee PET iscsi csee spencers winnie nite dn lovnctdesinaliccn enna dabei toons App. II 307 
Mine) TS Cyne TOPOPTOP MOOT a cei snis ca ccencocienctarendtcanntaseonennoenbansacamnareenencuiaumercabacendosenctish App. II 307 
Application: 
pM MM ore hel ie gh oid 2c. 15 1) sl re ee ee cee ee ee ee ee nn ee an eee 861-363 202 
Model 24 ty piid TOHETTOTAUOR oo. sec iciac ces ienosecescscesnesiansiercsmnmeacmneneiteanmererememmmencantt 9-14 16-19 
Armature: 
Motor: 
PUR IN acca srehcpos cae seat cin ircrnateneccaciosarsavicin cue tospsanniscedomnesipstasteronicitigto ; 144 129 
Replacement and repairs, general instructions -.........2.22...0...0.ccccceceeeceeeeeneteeeeeeceee eee 140 126 


Selector unit: 
Adjustment (pulling magnet) : 


Model 14 nontyping reperforator ..qcincecconoecovessavecsntenacsnsancansesocstnbentusceaeesarentes 447 247 

BOC) AA Sayre POEL ORR aarssonrcecactsees pee tiackcercoccssatcoreepseinca ons demesmecedoskiaiiands 230 160 
Bracket adjustment (pulling magnet) : 

Model 14 nontypine: Teperlor abo scescccscscccscesccmmnesscneiconpecranaadenerancesions 449 248 

Model 34 Lypine TEWCTIOLALOE seesccecistrncseonenqssteasmraniccae aoa ctememen ence 232 161 
Bracket-link adjustment (pulling magnet) : 

Model 14 nontypitig POPCETOT ARE nce access cenieenenen got siicnces enna 448 248 

PEGGLE Gay prey PSR TORE a iss Sos coset occa een centage any eeiptnnine 231 160 
Bracket-link friction adjustment (pulling magnet) ....................2.-2..22--.-2--20 -20e--e- 228 159 
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Armature—Continued: 
Locking-lever spring tension adjustment (holding magnet) 
Locking-lever spring tension adjustment (pulling magnet) 


Model 14 nontyping reperforator ...............c2-2cececceceeeeeeeees 
Model 14 typing reperforator 20.00.0000. cece cece ceeeceeeeee 
Locking-wedge adjustment (holding magnet) -.0..0.......0....ccecceccssscsessesecceteccccecssuceeee 


Locking-wedge adjustment (pulling magnet) : 


Model 14 nontyping reperforator 2200.0.....cccccccceccecccecececeece. 
Model 14 typing reperforator ..0........0.-0..2ccccec-eceecceseeseeeeeee 
Pivot screw adjustment (holding magnet) 22..0..00..0..0ccceccceeeee 
Spring tension adjustment (holding magnet) ..............0......... 


Stop adjustment (pulling magnet) : 


Model. 14 nomntypivig reperfovator aoc. ccc cca ccce-ecaconcoonssacerssiunvuccsccessosseccadbateiace 
Model 14 typing reperforator 22....0.0.....ecccccesceccesccecceeceeeeee 


Trip-off eccentric screw adjustment (pulling magnet) 


Model 14 nontyping reperforator ...............0..0.2cceccceeceeeeeeeee 
Model 14 typing reperforator 2...0.......eeleceeceesceceeccceeeeeeees- 


Tape feed-out relay: 


ys) | ee ee ee 


Assembly and disassembly: 


Model 14 nontyping reperforator 00.......0.:.0..0cccccceccesceceeeceeeceeeceeeesees 
Model 14 typing reperforator ...0..........0..2cecceecceecceeceeceeeeecceesenseesceeseeees 


Associated equipment tables or shelves, preventive maintenance for 


Auxiliary equipment (1A tape splicer) _0....0...0..ccetiececeecceeeceeceeseeeeereneees 


Backspace: 


Feed-pawl spring tension adjustment —.....0..00..00.2000.0.:ccceeecesseeceeeeeee 
Kaevey syringe terete mt ccc cic cess secs ne sae ciasvn sac tes scene eeacnceesas a senaca cence 


Mechanism: 
Adjustments (See Index, paragraph 170.) 


BRR RENN scribe sesitiasacatashedi east esp oda endless pence aston 


Bar: 


elector, Paneth ye ee cececexncercseciscxswssasaraieiavndaccumnectioree LL NOTRE CEN Te 
La gg ie e211 A ce cnn ene eee nee ae ee 
Uneshift-on-spaee putl, Lanctionne ssccecsccswccccivcossccasninsnrsnseeviscacsevasiuisdavsaieneaaaaiaeetnteaine 


Base: 


Ear ia TR NN ease rect basta a Seesdnc oe sein reba ag dndacs on cigiaicn pn Daas bata eee ccna bh ast: Si 


Keyboard: 


DOSCTIPCION  npcsccceniesvennsvisevesccnosace sieges aaah nae eta el 
Te NE aircon ancien ers wh sev ecb eargndioacntca has has htcmp sialon 
Preventive maintenance .......................:ccscecceeeeeeseceeeeseesseseeeeeeeeees 
RAW TiS, CCT ccc ncnseecsceneecerineileneeco cinpaaionigenavacsoesicaleiiieriseiss 
Receiving-only, preventive maintenance for ................-.--.c:2:000000000- 


Repairs: 


Model 14 MORGPDPINE YVEPEVLOTALOE 2... cccccecccnsescevncensannntzsntnantdnenadnadanctcnniedinenthtantakbeasihe 
Model 14 typing reperforator —..........2.0....cccccccceceeeeceeeeeeeeeeeeeeeeees 


Wiring, location of opens in: 


Model 14 nontyping reperforator .........2.........eceeeceeeeeeeeeeeeeeeeeees 
Model 12: tying FOPETTOTAUOP oo sic viccsszse cain navisnapeestaseusesienea nmtinnanatinowarmotaion 
WSCA VTS coils 2 i ac celia Rese Ht aise ca thea la ghs die te Med tite winced aul uisds couch stevanceumeadaledescen 


Bell: 


PASAT USUINIOTIG: stesctcsicvPselac carder ce ev mag clonninnsidadeshdougbacadestasces batesaaanegstde edocs on csden dado sanodyudseVentaeSeaseeee 
EEUU IR iy RRP III ils estes ol kareconnsparesatiesnks dees ney caren se edllcaScen in iota ocean hata 


Bell-hammer: 


BCGOWETS: ONC TTR IOING nc sass ross inestesntni cncndnnescchacthoactinciinrantnni bin aah aainan anemia Riacabs RIES 
Poxtetraton: Shap ed TUBE nnn sisievinriecaiewnysacnspnsecwedaswarnvnsiuininaconansendancnanes 

PORE SACITASEMIONG . Sessa chs le wn ccan See hs easae danaba ct do Recs as away does Mla ecee ane canea nee 
STRING TOI: OT cases: é cantasth ch cnt santana citenasiainamcnmeaatenenconas maaan 


Brushes, motor: 


FROCUACIIE, SCRE EUD TOMER ssp eiesisicivesos ss vnes soace vitae tenldeenetevi eorhv susie nant cnenpicianenstedanadaninesinaoes 
SPECIE TE TNR ogee coco scsneiciissvvanantnccsivicie aivadinceAdevenqecinsenrneassetucenbernnnevarmnan aaron 


Cables, Preventive MAINTENANCE: a.cccccs cece ences cccseseseeceséindeseteaeessaccgenccecsccesonees 


ee ry 


Perret ttre reer te rere rrr re rrr ery 


ee errr 
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2b 
71 
44 

Ab 
45 


434 
159 


414d; 417b 
115e; 1186 
144; 492 
177 

94 
339 
178 


338 
179 
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167 


250 
162 


167 
249 
162 
164 
169 


249 
162 


251 
164 


154 
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23-26 


37 
63 


193 
1938 


68 
40 

5 
41 


241 
135 


232; 233 
115;117 
129; 262 


146 
89 


191 
146 
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147 


128 
128 


38 
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Paragraph 
Cam: 
Lever spring tension adjustment, a .......cc.ccccsescseseccsasectseccsesesesasoreceneosesoroeoecececeosecececocees 334 
MEENA ic a ea cd ll ds ad aaerces 84 
A UIE NS OT NN cic cites cacti cabipasien demmcaecntnicld Datasets dieses yctcthorts ltt ta tus 17 
Sleeve, transmitting, functioning ........-nc-ccccccecccocscccsccncveceocesecocceavocsosesaceececcancascusgeosceve 72 
SNP gE PPAR E NG shots tcatvsin'pcaicsnnnestnlnesrntshdsipesoinceectecabsaea beau Sania emeueasa cman 76 
CRETE cicsccssacnccitcc tee pases nse cnt ties Sea shh Sn pln scence los ado mdanbeas gee Cee 113¢ 
Centrifugal mechanism, removing and replacing ..................2....-.c.:---ss00eceeeeeeeceeeeceeeceeeeeeseseees 492 
Charts: 
Keyboard PoMetOriNe SQW CN CE: ecesiciéscsusaccendeceeepsgperennce stingy sesengeeodenstenpeecienedeneeneowentauntecews 78 
Lubrication: 
Motel 14 toniy rite PeperEOTGhOr crciccakscwcscrecccrsnenarcstnceone nice secs 388 
BLOGG! EA SPW TOROTT OE RUOE ico a 65 cust peers cae cara peaceniarcees snnaeenhchannacerusiaein antenaeniadat 54 
Trouble-analysis: 
Model 14 nontyping reperfor ator’ ......c.cccccccessssescencasscsuensacccsnnunssansoncugierseceanenecaveuesievines 411 
BEOGEE DA Te viivy PER e LOR EOE ssscs ccsshesinccsntasanevetntecneotsecskeeatiannmuies acanaiomeianetaziees 112 
Check list, preventive maintenance: 
Model 14 nontyping reperforator 222..0....0000.000000000cccccccccc cece cece eee ccc c ee cee ec ee ee ceececeeeeeeeeeeeceese 884 
BLOGG, 2 EVD TEP ETLOL AGE i cecincacgiccneendcsdeenmnedvverehunnsdarensaucenene rien rcisuuaneewsienesensyiees Caseosiaeaies 50 
Checks and adjustments: 
General preparation for: 
Madel. 14 sronty wine reper lek aac ciasasscuszccosaimesnissieusieasinnaaiects iaebascaiseh nacaaswshensiiiames 443 
Pacdel LE Py pin FEVSKEOCBECE i cscccscsccsssciasjecwsssioscwnticniatiatarananciemandinLeoaprnmeaucn 172 
TCO I sis canresscestcs ctpcn capa seinsonedibana sn aaesstznndban cae saath bs taamsdssnatiapiniaapbucia aaniciceacocbioicss nat sndsloadiptls abe 29 
SI accra Saget Sopa ca leecaah tc oab nase anaigaatcea San Sane nde caer nn saa uaaaet sieshabeiaieaedinidarehasescednteeveibiacis 22 
Preoperational: 
Wheel 1k Sresiitey prin oe Pee EEG ac ics ican onie alee Hattie ite nt ie 373 
While) 2 Gyeyetangy: Pieper eer i ak pees cerinicccnnnnilnog acini cy merase lin 28 
Circuit: 
Analysis: 
Model 1A nontyping reperlorater noc cce neccea ica nts se eeetereentern gp ean enteeneis 408 
DU OGL DA Caprice CePA a cnc este a snctenmmtncttee de cadninwnceseeannntainiaa 108 
Connections during repair: 
Model 24 nontyping reperlor bor anne. .ec..ccccccceeesee: cstecwensncentenivatua cee permesapestegenmusanuneveinn 425 
Rey EE Rear eea eee ee aes tae casero eee eee aren 130 
Continuity tests: 
Motel 14 RemtyPilige TEPCTIOT AUST 5c c ca siccennvacecerane conned stdiesianien stninsvedereentancanarsancwtesnannies 416 
Model Uk Gein FREER rcccsscicisisn sc dacanswenwaeastcwes ti tacad eicsstnnscaaniensijadlbnctncaceatinavanncaces 117 
ES 21 5 ae ee RC Sn DRC One eR ae MN SI MERE Ae Ne te ene een ey AERO OES aE Te 1138e; 116; 415d 113; 
Receive: 
Isolation of trouble in: 
Model 14 nonty pind Teper forator ccc cc cesses cect ccceccceesevnnsswsccaswaxerdevrasmmenenesniss 415 
BE OCGL DA Tepe VOB CLT LAER isis snc scccscnnascanceseoniecssoinponseicasnnnsctindp sen dgueceneccnmeannes 116 
Localization of trouble in: 
Model 14 nontyping reperforator —.....2............c.c.ccccsscssccgcsseuseusceesseunencesssecesesuveses A417 
Model 22 type TePerTOrawor ances os venee igcpcinvsaienyceonssyiacesonncdcvaninevancpale 119 
BITE cr cascada canon Titicaca decd Sp eho oes Sedat Sis et 118 
Signal: 
Model 14 nombyping reper lor ntan sciscccccsccscscs cezscnsnsndoatonivaneninncninusiadicewdieconsaineriannncvaiges dine 372 
Boel 14 ty rire POON EOC AOE aise: spccncaetsiecdsineccdasicccancensccbiavinsenncinsdcnalpsieioqeeviainetvaniewinunsserioes 27 
Cleaning procedures: 
General, special instructions: 
Model 14 nontyping reperforator ..2.2.22..0.0.0.0.0.0.-cecccecececeseeeeceeeeeeeeeeeseeeceeseeeee atabyieps 428 
Biodel TA ty pitig pepe abor cccaseccuscescncesncacxsvnmrseas tarecisindvisonsussioncsicsiinsss cacanrsneaiabecieindoes 134 
WAGOR) BCCTA) TEER ONY nace eastvesavncpnsgnizewecincciecchcanendslarhadninudsinieninckomocadinbcecodecceasiseds 139 
Clutch, driven and driving: 
Main-shaft: 
Model 14 nontyping reperforator 0.........0.0cece.cececececesescosececesescusseeseceeeeeeeeeo eee. 399 
Model 14 typing reperforator nasa. cccccccccicscccccctsevssasxoassecisnasenctaecitesien coces cesses occe 85 
ECR ENE RISE escent soso ng rsbion Sse opde nun edenania mala cece so hohe, 710372 
Clutch-spring (transmitting-shaft clutch) compression adjustment............0..0-0.0c00-.--. 190 
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72 
70 
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262 


73 


214 
49 


228 
104 


210 
45 


246 
144 
29 
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206 
28 


226 
96 


237 
122 


233 
117 
115; 233 


233 
115 


233 
118 
117 


206 
28 


238 
124 
126 


220 
80 
69; 70 
149 


; Paragraph Page 
Clutch throw-out lever (main-shaft) : 


Contact mechanism: 


LOUIE i ni apace a Sap le lee aca a taeda ene Caan ion 252; 258 168 
BCR O ROTATING erences srses.atciens ata ds zaicacsondia swiggmannenerrsmouieaisancenetnspasiierasiunisenaxeccswhicsiuavesaarualsobaiodecidasdeus 99 94 
Creme: Servi” eek | eee aE ace seer ssecy arenes eases carne uvscntcimnixcceesivbasstasasavigccleavieontaecctocicence 352 194 
RP URIUIE IONS, aerated sisal anata thin a tsk ete Roch itil 85 80 
Lever contacts (FPR21 only), preoperational checks and adjustments ................ 28¢ 29 
Spring tension adjustment: 
Model 24 rmomby ping reperiOr ator a soccceescciccccics cis cecencecssneessanactcsecvcenecescennscsesasiieminnceues 462 253 
Model 14 typing reperforator 22.......0....00ccecccceecccceecceeesceeeseceseeecesseceseeseeetsseesteseteeeceeeee 226 159 
Trouble check: 
Model 14 nontyping reperforator _...0.........0..ceccecccccecceccecceceesceesecececeecesceceeseeeceseeseeeees 420c 236 
Wirral, LE Syperee CeTe REVUE aaa das coves cicacenaoeenrinsinic papa cntanhinecestcaredrlvadaneatsdanck 122c 120 
Clutch throw-out lever (transmitting shaft) : 
Adjustment ............ chan i ssi eesti ne a i Sea leases apweaeicka ef anmsinatseaito tan — 189 149 
FCCOHEP IG: Be FUGCB IVE a si. encescsccewsssbe kage ma ncenigagpnssint es Sleeve Daesidsecasiniceetninn ip acmvetcnsastebrewiacindeaus 193 149 
PEMA NI cscs nearby aarp ian saa eter Mga a tance etodertsemiebachegicaioecsebemiciseivh shila sd 71b; 72a; 74 69; 70; 71 
oT rage GTNIOTL TT PUNE, ccs ecenissidesocsestn esncnain eileen ecmch teem ane nc bain toh asses aint 195 150 
EE EE NG Be siaeys cctty iota caeis Gea aacninien tae seic gaa meena tals wee aia apie ais ad tetinL adeecil soca 123 120 
RR BOG ei attestation eed cto cate nae o ani a. “nheenpentgabts ci cateniac ete eheSoakor ni Eacatasetea 86 82 
BOL Craile BONUS CMON EG eee se Soetoro enters eee ete eee te 291 178 
rip Beer, FS se oink cc cts can dp pada sv ches eaon saan oleracea caoSnal concen 87 82 
UOMOV AL 23.0 es eS a es oe a eaten © ea Cs acrsl cee Oca treaties 16le 136 
COde GESIAHALIONS Lor GUI PISTG: ac cai ckec ese eewennueneneenenescnas ceranioancnsneniiemivennncueduntuvens 1d 1 
ROR ECE TRE aii eslskn gcc eopsced Sipe tl rsh n hdg aDNL asain eis Meta iasccicouaaty 16 20 
Crovamuitatote, MiGGOr, Dem LAID cnc scien gcncatnnay sere nesnentcicstentinlanryed tncer awe igreamninquninangeediacendattdts 141 128 
Compcnents, table of: 
SOC BS Wien ley ete | eT inc eps cs a pec ogee ne egies 359 200 
Drone! 16 Cy Pie FONE ONB ON occ rrvccccenssesc eure cee vuseenetcmeeeeteieense rs eepienewsieaieidedeasts 7 11 
Connections: 
General: 
Model 24 mentyning FeperEGr ator cncccecscet kee nceemien amen 369 206 
Model. 14 ty pine PEPeriGrator xceccs cece e esee ened igs ese sah ceteece seceeereecseee 24 27 
Syroitid, “for CGshiam Gur ite: WRT: aise cone ceases acces seadnseenwnnteustiiess tadesactnnenunccanes 181 123 
Signal circuit, during repairs 
Model 14 nontypitig reperfoTAtOr n,n. cecccnessecesenenssnntereaentnceenenenstennnnerier a 425 237 
POEMS DG Tey UM: RE I aaa a ee tet ese eel 139 122 
Contact: 
Batrarerl Utne Teed Gb Pet) ies sece saa crea gsorteradennecsniterndctnipnictoomantnagennseerm eurmarest Zit 154 
Bracket adjustment (end-of-line indicator)  ..............2...22..:-:ce--:ceceeeecceeeeeeeeeeeeeeeeeeeeeeeeeees 3438 192 
Bracket position adjustment (main-shaft clutch throw-out lever) ~.......................... 353. 194 
hepers (Chranenene WIE) ccses skied cross pee eee ene ean ne acwmsies 423; Th: 76a FO; 721 
Compression spring adjustment ................--------------:--eeeseesceee cece eee cenee cn eeseeeteneten eeteces 186 148 
Points, governor: 
PROVE eters stesso secs scte Ss care sue see Secs page eads i eies ace use deaiceca va dagen apy dogataedsCesowewees 149 132 
BRC IIO IG iceisincencireieacosindctcpevce qieaeiian tak onsen ndpicansciinistechndncbavonagaauicnimasay sin xaiiy apna diwemnadinwnanay 148 131 
Sequence adjustment. (tape feed-out. Pela y)  reccesvecwsioes osucesscsmnyerevessignvosvnwemnemeienseenansnanet 210 154 
Contact spring: 
Advastwment for break operation (control Telay) ..cescccnccecneesenencanansntennes 201 152 
Adjustment for make operation (control relay) ccccciccicccsvesesssccexscrnnensecensneoscaee 202 152 
Adjustment (main-shaft clutch throw-out lever): svse.cic<-csossecscccsesorsccoesseeucenseossserers er 352 194 
Disk (inner and outer) adjustment: 
Model 14 nontyping Preperforater 2.2... cess. ciaecsin erence oxen sername 487 259 
BUOOE Th, TPR PSPS LI RT sais ance hes ect csre ncentocsnnnnnsecranam nennninnnbhidonncdnnsdeaTeeewas 217 156 
Position adjustment, (tape Deed oak rebecca ccs tcenisecsincamincnenenaminaneranatenesedtannaniemans 204 153 
Tension adjustment: 
SEATON SOON csictrcetccsaaacco ann ipiacemrnionusnaniianansnssionismeneeni nadia aaa 491b 260 
Tape feed-0uk 261A Y? xccciccaccanemasise scam mwmansveninsuecsensieentiznsereneene sesanennaessrsecauenssenessrcansenenn 208 154 
Contacts, clutch lever (FPR21), preoperational check and adjustments ............................ 28c¢ 29 
REET IIT TEIN cherie saci win nn tesa tren eiscaenelenrmonneacnata enon sine baton chtnatina pagel tae nee 159e 135 
Continuity tests, circuit: 
Mode: 14 nonty ping TeperTOTAtol oi. wesc keene na scant eran aha ca eines 416 233 
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Continuity tests, circuit—Continued: 


Model 14 typing reperforator ...0....0000000000000ccccccccccccececceceecececeeceeeeeeees 
Wresinge Weems Tha TG acer ithcasacanrcsncemncaccchpemenniv cc pcanenaia 


SScvaadesaveendsesiccaseasvenecness 369b 
auceseevecsastiwenuzeces asepetetuae 24 
don dsadasaengithnastssveveeroock pe 39 


Cords: 


Model 14 nontyping reperforator ..................2..-ccce.eneovsncceccensonsaeaes 
Modal 14 Types TEGELTOLAGOT 02. nc0.ecnccccnsitsscnocdoannvinecerntinsnentnensonoi 
Preventive maintenance for ...............222222-..:-.:22-sececceeeeeeeeeeeeeeeeete rn 


Testing for trouble in: 


Model 14 ncntyping reperforator ......................22..s0::cceeeeeeeeeeee- 
Model 14 typinge reperforator aicc.ncce-cccecccccscccscscesecccsessesenencenecs 


Cover: 
Repair and replacement: 


Model 14 nontyping reperforator -..........2......22....:-220:eee0000-- 
Modal 14 typing reperforaio® q.....0...n2..ccc5c icssin cessation 


Crosses, location of: 


Model 14 nontyping reperforator ~..................22.0...::cceceeeeeeeeeeeeeees 
Model 14 typing reperforator —...............2....:c:cc2ceecceeeeeeeeeeeeeeeeeeeeeeeeee 


Description: 


Model 14 nomntypinig TEpPerEOPtOr aizcsie scicsincssnecicwceswssscgaemsvexevaaruacaceess 
Model 14 typing reperturatort’ «1... ccccicscamccmctensacamane 


Differences in models: 


Model 14 nontyping reperforator ......................222...0.:0.ceeeeeeeeeeeeeeeeeeee 
Model 14. typing rOQerFOrater onc cicccic cnc ccercseccniiees 


Disassembly: 
General: 


Model 14 nontyping reperforator ..................22..22220:0..00c20000e 
Model 14 typing reperforator -............220200....-2.22ssseceeeeeeeeeeeees 
GOVERN Ecce et ec ae ee de tv eee eS 
I gic aria acne ca pee nen an enia esd cegehey tee ed setanesnoas 


Principal units: 


Model 14 nontyping reperforator ...............2.-..22...22::02.:eee-- 
Model 14 typme reperforater  q....-.2220...0--2.<.---ccsineseeasetanes 


Subassemblies: 


Model 14 nontyping reperforator ~...............2....2....2::0000---- 
Model 14 typing reperforator ..............22...222..22::12:ceeeeeeeeee 


Disassembly and repacking: 


Model 14 nontyping reperforator ......................2.::-:1:-:eee eissteae 

Model.14 ‘typing Peperlorator <2. 3:ceccccesecceceepeceeiestexcindeeecintne es 
Disk (inner and outer) contact spring adjustment: 

Model 14 nontyping reperforator -..........2.222220.0.....-2-2222eeeceeeeeeeeeeeee 

Model 14 typing reperfor ator .......00...ccssocccccscescanesecceesncenessnacsensneues 


Driven and driving clutch: 


BCE orc 167 8 6 a eo eS ee Pe BRO vO RCS ORE 2 OE PRN eT PUES ARES 
TT TANSMICEINE SHALE coe a ioe sey scenetees ode dusdacdnieleececu sjacicadecsdere yosedeowth esc 
PUI CUCU, snd cesses sc deca delete eddies eons pet ee eiew te dese ase oedeonedladeaeces 


Emergency repairs: 


Model 14 typing reperforator —.............2..2.22.22..-2:cceeeceeeeeceeeeeeeeeeeeees 
Model 14 nontyping reperforator -.........2.........2..0:2eescccceeeeeeeeeeeeeeee 


End-of-line indicator mechanism: 
Adjustments: 


PORE RC TEE sacncdt ernie cectsareececcccnaphn cece eee Jeska daatieiacamenin’ 
DUTIES UES scaiisssanlacishacadaselpti as rca nua ntneneibassatee 
WU ORNS TN IR pesca dans secicneg pvotnpaneinenanipioonnpvacacinnniaistcedowdanocniai 
PU OPTI RUT OUR PEG cise eles cent npascerts carci ceansind sewn cavinieng to 
NN ifs cess acsinlncccipewtd Sensis peslpbolocne tata tec ere ge aeeehe Gio 


Export shipment, packaging data for: 


Model 14 nontyping reperforator —......22.......000.002.0000cceeeeeceeeeee cece 
Model 14 typing reperforator .............202..........ceecsecceceeeeseeeeeeceeeeeee sees 


Feed-paw1l: 
Eccentric adjustment: 


NIE sansa te walle h ppc eanneecconspny Sosieka glee ip inate salapapaneen ae 
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Wena ltinildasibiatidenacsenas 147 
nate vid actin sata 138 


Paragraph 


esanpticcggee nium abeig baad eta 117 


114c 


picnic cibsnesediesaypebavoaainids ens 4146 
seigtaccalipeseapaclowshsipnceenanes 1156 


ss ine saa gma aie 435 
ssaihasncneanictatinn stan ddisemcts 167 


Bsa they sans eteeeaaceateente 414e 
eicdiaacta lected ol, 115f 


sche ava sce eae 355-359 
niin nding Ms en eR 1-7 


ac spabhacSendsaectevtaatestusstecsed 358 
sanégeasizapaedashtceensascouaPeees it 


: 427 
1338 


426 
132 


437 
161 


368 
23 


sind Sts il sted 487 
Scalia leitbctnle epdbge eect siendaiacte 217 


85 
716; 72 
118e; 116; 415d 118; 


colitis sone ticles 432 


169 


cde pli 298 
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114 


206 
27 
38 


232 
114 


242 
141 


232 
115 


199-200 
1-11 


69; 70 
115; 233 


241 
141 


192 
192 
192 
192 

93 


209 
12 


181 


Feed-pawl—Continued: 


PTR RC br ck sees santas ict sxrere sre eterna niece pnnierginnnebangint sien 
Preoperational checks and adjustments —.........-...2---.-------2-.:e-eeeesesee+ 


Spring tension: 


BSG CKSNGOS WCC RABI oon shin cctcsassccerneentcsionnntnaowaceewtdotusehansenes 
BGMG=OF-TING] TNGICGUOL ooccercsciiscnisviceatidnsecasncnaronnovarsconensennanescus anncdtoniavsacon 


Feed-roll: 


SCRE UIE: PRC SEMRCE cases sec cninnsnn cneennencntasnnartee ethno Ste canbe ranetening 


Detent adjustment: 


UMA, es ecsmes ces sae secemes vA attcnacia vias cbgat Se iscedle lustsowus ohcdddeosacisbs Gievndeunadobedasemvhed 
BM i ccna ct chestechc ses aie tn laa apie sleet oes ei toasesbusscdanonnchestaocooedon 
Detent-lever spring tension adjustment ...................2....2000c.cceeeeceeeeeeeeeees 
PRUETT PU REIT asst css ninstnsrcsn carmen cceebdaceeneng Geedenc amen nei beaten 
PUSUPER PIL WAY BA PUGTINOIG siccinccsansscixcnccssssmcscsocmsenccarem encczevsiesemieactinceadaeayenes 


FPR5: 


EIEN cis sxcpasinctenszna ans pels orca ivmivicar ol re iedicymion nttonnseeciacdasaiapiasondglal steottegisiottacpi 
Signal-circuit connections during repairs .............2...-...22::ccceseeceeeeeeeeeeee 
Workbench operation, connections .............0....22....2:20c2scceseeceeeecenteneeeeeeeneees 


FPRI7: 


TINE: prcitensin eecichhasd tarts saiedice nae eae ak Senn ac ndica tenia tesa numnnenliatinisatiscmaine 
Signal-circuit connections during repairs .............---....-...:.-cceseeeeeeeees 
Workbench operation, connections ..................2222..:ccc-:cceeeeeceeceseseeeeeseeeeeees 


FPR21: 


DS) ) aa ee een Eo eae te ea SNe Ne ee Ore TEN 
Signal-cirecuit connections during repairs —..............22....2:..c.:0ee20eee-eeeeeee- 
Workbench operation, connections ...........22.......222-.:c:-2seeeccceceeceeeeeeeeeeesseeees 


FPR23: 


A ec 1 en ee eS a ES REET Ta nae ee eee ARE py 
Signal-circuit connections during repairs ...............2...-20..::::::seeee-eeeeeeeee- 
Workbench operation, connections ..........................cc--:200 cecceseeseseeeeeeeceees 
Function-bar spring bracket adjustment ..............2...22...2-:2::ccesceeeseeeeeeeeeeseeeeees 


Function pull-bar spring bracket adjustment: 


TONG ass oe as seat one ee acs ies a ts a ee A Le eo 


Functioning: 


Back-SpacO MECHANISM 2... cencsesccecenensenesaicncerensnnonesnavescaravensunceeeuccvainse 
Clutch throw-out contact mechanism ..............2.0..2220.cseccceeceeeeeeceeeeeeeeeees 
WOR Deni arae TPE ec dcsices overcinciesen ncdigcsmevtsswoicitirdan comers ncn tustinccierwennentaneires ction 
End-of-line indicator mechanism, mechanical .........................2.--.--200------ 


General: 


Model 14 nontyping reperforator ..........00.00....eteecceeeeeeee ve cbitedutenteis 

Model 14 typing reperforator 2.2... --.-2-scccsecsninctisnsinacesneanccscene 
GOVERN ON sco ose sete pases ew ie pete pee Sn te ea ele 
Introduction to detailed functioning of equipment: 

Model 14 nontyping reperforator _...022.00.0...ecoeeceeeceeececeeeeeeeeeeeeeeeeeeeeee 

Model 14 typing reperforator .....2.....2.020000022200cceeeecceceeeeceeeeeeeeeeeeeeee 
Keyboard base (transmitting umit) —....2......000202200000.ccceeeceeeeeeeceeeeeeeee eee 
Keyboard functioning, sequence chart .................22....0:c:cccceeceeeceeeeeeeeeeees 
EE TRUEST ANE cons es csscsgmnneccn pecans pte ec enn cacadesak oc apeceontiirn pabay wo caghene 
Line and selector cirouit-ciosing BOK seraica steep So re 
EAMG VOLBY a creseccersspeceeoecietecseestnns psa bail ee Seas kdea ge ttow eset gunk a ten tseceuseduhe sa we cesach, 


Locking cam and locking lever: 


EG IN URE to oes esecticcaie ine ones cud creamed cesaceatt toca caine cable 
Model 14 nontyping repetforator Nea yt ocean eas ls 
Model 14 typing Teperlor ater csesuscccesecicsccnersesseveressavcasteerneeneianagerennen 


Main-shaft assembly: 


Model 14 nontyping® TOPCCTOT AOR scsi cciccnncscescersacsrmccesssnntarsassanamndsenes 
Model 14 typing reperforator .............22..2.2...ceeccceesceesneeeeeeeeeeeceeeetens 


Main-shaft clutch throw-out lever: 


Model 14 nontyping reperforator —..........22........2.0..2-22ccceseecceeeeeeeeeeeeeees 
Model 14 typing reperforator’ ..............<-2-..ccccces-ceesseecnsneeneranacsenmnns 
MOCO Te ADB cco bcc ace acca cans cs cinighad vac SoewactinggticndaSad pntiemadanssecdSicuspadsep Ibadicesh 


errr rrr tir eter errr Ty 


wee ce me wens e ee dewenneneses 
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Functioning—Continued: 


Operation; Daste: Principles: osc ho5-o. cose. scence ces ete pceptectcadasewcuovcavgavausanduluvorssand wucbesdesaeredbeederss 67 65 
Perforator mechanism (model 14 nontyping reperforator) 2222.20.00 405 994 
CI, ON «eerie igptcneetioremicytacetticns's ie eae adercsnl Gnidia tseeadigtly 107 96 
RERUN RCI asccinreseetscckd acco diario eat css occas a dads ceases apenas 86 82 
Printing suppression on lower case BLANK selection _00......0......-.cecccceeeeeeeeeeeeeeeeeeeees 105 96 
RERNTRI ERIM snc sat acon Rts ence te chcaeapopcntinter isa scence iain einstein 83 17 
FE AUVONI TEE Gia, BORG TNITRT SIDS css senescent tev sehen hap een tended 90 84 
ER PIATE- PE WENGS STIS T TEL SIND, exes scncestea ci omsecnemnewonssyapinntcnvasnniareservecanpantetintciogst eceamnamiananeseeENrTGe 91 85 
Selecting cycle, overlap with printing or function cycle -................000.0..2ceeceeeeeeeeeeeeeeees 92 86 
SORE OPIS sicpecters sasscstescrmizsmcnysmoentnon onnmmeanliiadesspataesinwiasai? smiecasicaeedaaean pani maiciaaatuea te niciniiesaal 73 71 
Selector unit: 
Model 14 MONTY DING LOPOREOCAEOE ecccccieis ciivcsrcarcsspeisncncccucsvctsnaspelcanishacetiasinecisasaseranrise 400; 401 220s 222 
PROG) SA Be PTi VRPT ccs das nck stale prin casainnsistsstind win dn ecseadbnnesesdadbaaponwenucnwie 81; 82 73; 76 
TM | ee eae ee anes ee Rena eh oC RSENS IECE ORT OME SRN TeSE AURORE ace ee mC ORE Ree 94 89 
PENNER INN TOO igo isi Baas Ras casas cd sei appa. ds pois paleieaaaras te clucaitaoniosoplanistosse 407 226 
PRG cc ses eti sass Su vse dtm sa nn vcs cacao ars de lea lah aah 719 73 
AN IIN IE: IE MIN dcccosihecse nes ores eens soos each cats beta ost taalt acne etl pa basses 89 84 
re NR IIES. GIN os ocnsd. ch wimetegsncivecnade bas modchip on be lecea opmnee ls gated Aloininimsetinideaae teal coasneed 16 71 
Suppressors, radio-frequency induction .........22.......22::cce1cccsssceeeeceeeeeeeeeeeeceeceececsaeereeeeeeeees 104 96 
CREO NOTE SAN URI taco ete en rms cao ees na olaye nrc onkea nial heb anette 406 226 
BUGS TOGGLE COU OL PROCITE icc ccevcensdcicenccactcznes sad anieasseas ceams stomsesesanededntcemndictemnonaans 97 91 
Tape feed-out lever, magmet-Oper ate nisicicag cies cwcsncscisncenssscancsecenensennnannanaecsvaevataacsdenncanttos 96 90 
TAR OUU AIRE, WEIR sects cassccsevacereivacteynsasscchnsivansnanntictatnns oa tasecas cena ns esa tanaasanndbslna 95 89 
Tape-perforating mechanism (model 14 typing reperforator) ................2..0...:...0.0-00++ 88 82 
Transmitting and receiving mechanisms. .............................2c00cccceceseeneeeeeceeeeeeeeeeeceecececeeees 17 21 
Transmitting -Cann: SlCCVG) a osc2 2. cn Seca Bates Sas seisn sc oe en cas de slbcuitwe dee be ddsccbeatteccdaus city Suoeenweus te 72 70 
PD FORCE INTE soc cscasicirsespaseeo ys he secrenn erent eeny ie nneenis a eae tenn eeepc eeaannasianes 80 73 
MEV RSAN EAI Sacco ects van ce tac tecices nade dee dg ync yesh oe ted cectencnad sabe teet naan der so cee ene ont (a eeeateveetOusley 74 i 
WU ERE EE eats eepeentee: ET a teins ice ec entcenornceahoitn ode Meee = ie enemaressend 106 96 
Upper and lower case shift miCceisint ssccccscccscccsscecccs cxstecassent mecpersteessseistcoemnniniane 93 88 
Wertical 1ociitnge TAvGis: ccc css vcctor erechoea eer enemies 15 71 
MSEE SERRE E: Bi1 RAI so acest eyo nninadad pe oa wins anda aaa teeta nesta dabend 176 146 
gece eon chon se ig Sep cached seca omc dn ipa na se aaa eae App. I 265 
OD 53 6) 1101 geen ane ee ee ee ON ERNE EEO Ae ier BAP RICE yee MORE eel Seti ae CRE CN MDe EAST MMIC enn ia oe ena 69 66 
Adjusting bracket adjustment: 
Model 14, WONEFANIne TOPELEOLAWE wicisssaxcccecricczeseenesd dersegdeeersieceicdenesomitaxnmanenanaeeen 490 260 
Model 14. fopine Peperforaten xx. - ss csccccscscieeie oncsssnapensaqcesvateneyentniyasiovecudzenutaniesadeussasaseuas 220 157 
Brush spring plate bracket adjustment: 
Bode 1d ont y pie TePSr TORR UOR nna eect ck cc ciancececnrercenniowandnd an mnitiioncivinnaaapone 488 259 
Ee Uk, Taare: ETE io ics ccc acces cnia ln asennad cesdesancivapaelentoned cave ennabvinks 218 157 
Brush spring pressure adjustment: 
Medel 14 WOME PINs FEPETTOTATOR ~.- caves. ce cecesc tcencestn een patrons bemwlnnwdgnencedninangnaoe 489 259 
Pee eS ME HG os Mi ol ol mk Ls nc ee Se me eae eae eT er 219 157 
Brushes; yepair and: Teplaceiwienit: oc... ccc hock ek eevee ccna dace ceca et coo tne mcwntuvesmicwocie 152 133 
Contact disks: inspection, cleaning and repair ...................0.......2.:cccseecceeceesscceceeeeecesseneees 151 133 
Contact points: 
A gta sss na Cece nesta ne tet SBA cio bebe Aicecesnenisenaedncetimbene 149 132 
NTN caer hc gpl ee nee epeenne cepa tient ai eeepc seat leetins dei Sila pe aaaanied 148 131 
SIPS as esicvcoy cepencce cheng jie eas ns Seca ceacputein ean apap bad ncel theta vcntisalatesii 147 181 
Open governor contacts, testing for: 
Model 14 niontyping Teper fOrator nq .ncccccccicccccic.sesscnsesecscns catsonensecesanconsasasancseentccenmranene 414c 232 
Diochel. Tk, Vea Pr Gri snc cassncst nscinccanssiedacinonnnssin ths ecsinnnas canbuddiinnaotvindvinvmdchsadianiasio 115 114 
PS CEST 5 i a ne oa ne oe ee Rae ARES TE TCE SRE SPD SP nD AE 150 132 
MOT a a lo cea ns elated glad weet itnlotoaetinidadnclalistoaeiuntioons Gecnaeaitactenteca cache 146 130 
PRE hy PRG SNR a nec cap ecin ce repstedredadlpsaceeekinsutoloinnnro id ans sensed apes monngpealioeseaetcands 215 156 
MET ce 20 CE7 2); | Shah hoe co a ae aS oe oS ee ele ne eee eS 221 158 
POSEIDON Cie as iss i th cease seven cecshemnnep onda nenmesuesanaoedansinegend 153 134 
CRPORSE, TACT OT BPD I YE nu sicn scence es cent enceca events nanenetansretunsere cduaeasiniaanavece'vesscugusvgertentenenieeise 52b AT 
Grounds: 
Comection for testing Curie eA ccc cigs cacccsusevvcavsusasuchdetaticsesncsusecanwhitanwsasuaricnsocens 131 123 
Model 14 mowmbyyimy  TePOrLOPMWGOr sos xosiassicssecicmtencsinccessentdcictsnainn snadestsdeshensnrionsawntSviiniouedinen 371 206 
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Grounds—Continued : 


Model 14 typing reperforator ..... 
Testing for’ sccesscpscxccteecctncinnye-ves-seus 


Guide comb _............------.-:0:2c200eee- 
Holding magnet selector unit —.......... 
Index: 


hhh Pe eee ee ee er re nes 


Parts identification illustrations, alphabetical: 
Model 32 martgapiniw PeReCT OTe sccsccctisecit cist neces cxcscancocmdnmanemneriein tations nieasininceatens 
Madel 14 typing Yeperlornber occ. cccnceeiec cre nc ctccesnncnernemmnaainnsina eect 
Parts identification illustrations, numerical: 
Model 14 nontyping reperlOr ater once. ins isncccvcnnisersececcenssnnncsneeedenassnpeetetontensnmsgeursvesicenen 
WE te, BE Si POLE cond css se cence seesinin sin cnceeptnnetd ren centennaongimesinocesciggsbtcaont 


Trouble-analysis charts: 


Misael Td Pie pine - Per TOPE asi ee cae sacisscccestancsdseseresactserissiciaees exetoancaiiee dicated 
RCL BA Terai WORT ECE IOL sects sec ceacvepccsctantwesnspinnidd shine sesh Maaaatonan la thaakeedda ceinaensank 


Indicator, end-of-line .......................... 


Induction suppressors, radio-frequency ............-..222-.--::cccseeceeeceeeeeceeeeeeeeseeeeneeeececeeesseeeeserseseeeneeees 


Inspection : 


Preparation for preventive maintenance: 
Pcie), 1a witery tyme VOT TOE nsession econ cse neon pe ceemeds Sean sondencpecaninnistinegnenatreseny 
Wcities gs eect seer tie guid eertenticereemsncen tpemvopenedeapnine 


Procedure for major repairs: 


Bisel 14 Bete TOG CTTOTMI OE anni siccs cesses tocsacscecassebcti nmtitinniennnssnitonahdivantiinahaccsannsad 
FCREGL LA SPURT LO GUT ORG OE anos asi certo sntescscrs un nanassd cnt kamedanntbnnpmiencbooenueonrantieesd 


Installing: 


DESECecer Bak Tepe LCE acini ace se nesanninon cvs mnmasestine tac Ri clients ice 


Tape: 
In nontyping reperforator .. 
In typing reperforator ........ 


Intermediate-pawl eccentric adjustment —...........22.....2.-:cccceeesccceceeeececnnceteeeececeeeeeseecacceeeeeeeneeeees 


Key, polar-neutral ......0...:.s000...c<cs0se00000 
Keyboard: 
Base: 

Functioning .0.0....0.0.cccceceeeee--- 

LAUIDPICALION ....-2.s0rncneneccencnve 

Preventive maintenance ...... 

Repairs ..............22...-.-- Sleek 


' Transmitter contacts, repair or replacement ....................22-.cc--sceccceececceeeeeceeececeeesenes 
Transmitter shaft, cam sleeve, and clutches, replacement of ..................2.200-...-22002 
Transmitter shaft driven gear, replacement Of ...........-.....-::::cs:seccececeeceeseeeeecsceeeeeees 


Functioning, sequence chart for 

Lock-out, functioning .................. 
Keylever spring adjustment .............. 
Keys: 

Preventive maintenance .............. 


TOPS, FONIAGCING srccsescsasascsceves ees 


Lamp contact adjustment .................. 


Lever: 
Code-bar locking, functioning .... 
Keyboard lock-out, functioning 
Locking, functioning .................. 
Shaft adjustment ................ 
Spring tension adjustment 
Travel adjustment ................ 


Main-shaft clutch throw-out, functioning: -..............2...22.c:ccceeceesceesceeecececeeeececeeeeeeseeceeteneess 
CTECE “TUSTIN RINE 5 TIENT gs Ses ees sS natin meen gages omanenseedneei accustom 


Tape feed-out, functioning ........ 


Tape-out, repair of ..............2....... 


Vertical locking, functioning of 


Line and selector circuit-closing jack, functioning .................2-...-..--.:c::s:-seeeeeeecseeeseceeseeeeeneceeee 


Contact spring adjustment ...... 
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Line relay: 


DGGE cic ge ncng pesca una spcwocanataa ess heparan innate onsen AISA IPMART AAA ena ntnb 493 263 
PUNO cpa sctecerz cones nessarses seconde t4scdinpitesets cassie iden aniston 101 95 
Line-shorting jack sprintg: adjustment... <.cc.ccccssiccececerescasneseeesseressecsscesnsensacsaressesastontabavananenesene 199 151 
Line Unit BE-77, setting wp teat CLUE: WIEN a scceccrsnescnsnosencesnqnntienecsnacksnewernccncnnennennsbanutnvenmuadand 415d 233 
Line voltage, testing: 
Michel 4h wench OCTIEMEOE sssssscesecscssessenccensiircctcemminsgeteninenenisininncmirensealeeafacmanstessioe 414a 232 
Mioiial a By pitt VCORE ea sec cacestncincnnacniphevicrmnhinteninnns tear cumini ieaistaeseiaioesempstentonieel 1l5a 114 
Localization of trouble: 
Circuit: 
Continuity tests: 
Mogel 14, wontypinn’ PEPEPLOr aloe oscsicinescecines cenaveceerenenserdewnseetpehlosegenteoviony 416 233 
Biomol TA Ey pine TOGGLE OTRGOR siics vic occas cegeecinessers reer sbecomspemesonemaicoraew 117 aot 
Receive: 
Model 14 nontyping TeperlOrator ovcccesceccscccsscenjesassesmssenvensecenenssseseynestesonsyeuenandsvesey 417 233 
BEG, LE PPh FORGE isc sersas cs stacey ern gowicracsnectconcapn seupeinipinlan pica catia 119 118 
Send ........... Sa sReh cg seb it 6 en i Ao i hla aia ei aeons 118 117 
MLOCRI ORL So cescescut nisnccominsnstivsctionensnitessi ia anon a bila tena R ela aA NOR Tech Teansuasiae 113 112 
Power trouble: 
Model 14 nowig pig TOVOTIOTRUOL sisctsccsnccccncsecsscesmmaconemnamnmmamnnamiees 414 232 
Model 14 ty pitti Te peK TOV AGO acccscccessccseccesnscccinscemcarmncesncraneranats pivkasie sipctaesisansormeees 115 114 
Tse of ‘Test Umit. 266. 22.522... dasnacenenmanancecasemnaacesmuanaianeneests, 0005 114 114 
Mechanical: 
Model 14 nontyping reperioreter sc sicccccccesnsscencnreincmancummarnenennen 418 235 
Model 34 GyPing TEPEKTORRGOL —..nciscsccesescrccmcressnasser reer tencreasinsenrerennesieremacasamesae 120 119 
Reperforator: . 
Doesn’t start: 
Model 14 wonty ping reper Borate sccsessd scccsccscsnintscxessenserscidaneeennecaisannzenonemexaackinicenaiaks 419 235 
Model 14 ba prriy reper Erne cece ssscesstncemaseramncmnoteernennnioennemnsnavicadonvast sousen 121 119 
Scrambles letters and functions: 
MiGdel 14: GHEY PT POOLE OL a esis ssc acnace cas cncndnsacencasoen sm emasasins 421 236 
BEGG! TA CPA PRD OETA «sci ssececsccsnsin canada ste wesc apna dens ikewannnsnicarednea iain Soinien 124 120 
AMET UEUARTC OE DINE GME icici weap nico ola tna seen oe 123 120 
Unit runs open: | 
Wiaodel 14 Titty iti PEDERI sscesiicssceiiotcninscscdionicbsnacdvmatannasivonnienenacnioeesenio nan 420 235 
MGdGl 14 Gypitege TOPOLEOLAG OL oan csc asco ec eee es ee ements 122 119 
Test circuit: 
Setting up: 
Model 14 nonty pitty LORCREGTRCAT 206s. oo caccc cans ccsnnceniescrernpyercnsgecncnnesiavcguecneuiente 415 233 
Model 14 typing TOPOLTOTALOL: -..... a2 sie<ccncocnnnscncowinensrnsennecsasTausnseuesiteacntnenosousva 116 115 
Testing with: 
Model 14 riority ping: VORCTTOLRGOE nico ccicccccccereceisssccscncnacnastenncanensnctoceunsendeoneagve 422 236 
Model: 14: typing Tre perlOrator ss cecs. cs cee cess casas lov ecdecasees ceeencicwn Sécectincsneweccusdesececoideueed 125 120 
TR PF i, INI ish carseat pode pantppcptpal apenas herp ge anare itaonest enigeeapanede 159e 135 
Lock-bail: 
BOTT RIAEL ETT AGE TGR — ics ececics sassceecpnc each aac toi sniediccosncesdcb abun edawcsnlchinonsnaiceaelo ten idovhivspisadbalaseip ioe 468 255 
SENSOR I EACUACLOOER PRN RIO ad cd ecclesia eee ora nrwnplatymedorinaeaiecmane 470 255 
Lock-bar eccentric bushing adjustment .202......0000.000.0000.cccccececegeceeeeeeeceeeceececeecceecessesceseesncceecerece 212 155 
Lock-loop: 
MURR FRR AAAS screen earch enh aici ds neste eigenstate hat na a 17 72 
BGM RAT ING a si cainncecs sires cscsca tn sesestlensaue ec sna Send et sip cin antes dedescbiaead shen ce nunca giles 191 149 
PS WATIE GOTTA AAT TURMUTINOING: saosin cece ce nidetuwacccnose to tnian Vesa ecoteuanguensegmsntvoniuadeuneens 182 147 
Locking: 
MSM EEL Tee, PNT ise ccsiciivickecctciecoesicoeadewtaisntnididpnesninsicany nd bilte’ pie esbueibsheanamnbapencen 84 79 
EMVON, CORGDAL, LiCUOnanae sc io os cos svesnsinsscacoveseencdlonsiepnadoricia ides ysgs vessianaubecavnaliesaanisisigeinne 87 82 
Pawl spring tension adjustment ...............0000.00..... ahah cape culo eater ciinaiceiy 181 147 
WU ea FH sa ck cs tics ccnaccclonanitecniibivsipcarpenconionegoeseageennet eaiasinanes ina Meptaxtliemecels 247 167 
Lock-out: 
NE cc careoccacttcp thst cate edness ibe nhsln aca Wilda btolccnign trieeicaaiabasd ep eedlabeteese 103 96 
EEE icant eae poche csc henna diese Saini elon ni cae Gaia ne a del Secon thn 94 89 
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Lubrication: 


Charts: 
Model 24, nontypitig: FEPSFLOTAUOL  x..ccsicscccceisscccencsssssecssnansencsussecatsaawarcedeessatiaesateceeesavore 388 214 
Model V4 ty minim ceperFarboe ccscccccises evscecncicerencenicse aces pectin tats eaenenedenumnetnveorarnerbaasintoe 54 49 
Instructions; 
Mootiel Ta ging pine WEEE OTAGO stasis cscscn cs ensieeisersanivantespinstacsnsdivassninevectssoeetinincccesesce 386 911 
Model 14 typing reperforator ...............2.ccecesseeceseseceeseceveveseceeeeseeeseseevapesecesteesesesneseaee 52 47 
Lubricants: 
Model 14 nontyping reperforator ............cccccc ccc ccccececeeeceeceecccccceccenseseeeeeccececeeeceeecesseesee 385 211 
Model 14 typing reperforator _.......00..0000.0000...-. Fe Te ee ae OT ee 51 AT 
Preparation for: 
Model 14 monty pints PEPGLTORAbOr® crsssinisissccsscnincccesserninnssesnstnnnrnuncannnnesnerdnsnndinadesvecsuesndince 387 2138 
Wel TA. WUT SEATTLE aa sssscacecsecescnecs cers ecenikataiecnnsndvecslacdeldnetemiwibr innate 58 48 
Magnet: 
Be AP hedicae sie a aga cic cd eaten aecipian va pil aap eungnge i aaneineieioaan enmeshed 457 252 
POEL, SORT GU ac aps atest ck ce and rs up esol alin reece noc tina eralaiinnasaienanant a 458 252 
Main-bail: 
Adjusting screw adjustment: 
SRN bs ce tae adhoc ah retinas oceans pmtaaaac adie Me eslocelica testator 292 179 
BRR NEI I eae corse etcnlatdeten pleco tie rar cites ehcnmsteaesase nai i lnchesacascrdptandl de nieloninbsecaeCprme 265 173 
Comin, CHEST. TOPs CTS TET Gn anne ged sence cornienn pene sciwnsinepremenypainsiuaunineascenes 316 184 
MSBTMNE ERR NIR icsscecchesatece sailing apenas rece ae fasion aeehdaae dda eg acd eaesocaeaadai atin 54e 56 
DREN Gs pate eccentric esteem oa a nsf ieee gladacechacizaiat 161g 137 
BE CRRR NW SRUR TIRE: RE ONE apes ocecrcesess anaes ued ctcimebcucaielanmenpione ia capeeenaa wna seasensuntmenenaatan 263 171 
Spring tension adjustment 2xcscccecccecwssssicesecencscaceosesasnncsvarsenavsasnesuntssedensivnasizesusstecssuaenesvaniiasnn 815 184 
Main-shaft: 
Adjustment: 
Model 14 nontyping reperforator 2.22.00... eceeecccceeececeeeecececessececeesecceesessecstensesseeeee 445 247 
Model 14 typing reperforator _.........0...0.0.000000200-. sei cath eal ct cere 224 158 
Assembly, functioning: 
BModel T4 ‘wowmby pine emer Cer cis ccecczsetcccrcnceseoncs orecescurianepmca eta atern se thenemieentansants 399 220 
Model 14 typing reperforator .................. ee ee ee 70 67 
Clutch: 
Spring tension adjustment: 
Model 14 nontyping reperforator 0. ............c.ccccececscecceeceseeseseesnceececsceeccacesees 465 254 
Mele) TA By ping reer Tb aac escweneigesuncnseessinnaccnsavissnccnovgudsedsacratornes 222 158 
Throw-out lever adjustment: 
Model 14 nontyping reperforator _.................... eee ceceeeccececceeecceeeeceeesceeceeeeeseeaseeeees 460 252 
Model 14 typing reperforator 22... :c.cccscccccesesusescvscasesovespscpvaseesncvassayauneatascnnessesiusees 225 158 
RPO WAIE LOURE, PUCCIO inc iniscsncst meamnvesconigecsasap esp seas saomantucandesaesonageineneaes 85 80 
Throw-out lever spring tension adjustment ............... eee cette baaiiatndalnstins aes 226 159 
Trouble-location in throw-out lever: 
Model 14 nortypineg reper loratayy xe sq iciccccsocmnnrcenrinngcertiremann cazmineuneguness 420c 236 
DEOtISL DE Tying COMOVEOPAGOR aicicccciiciss cr eccsesentescnessnadecay gc ban gave gcenersendasousumienhaibes 122c 120 
Friction-clutch torqtie adjustment. 2.2... .2ncccceenenccceeccnr leans serecngqeensesmagnntessenenyszetsecee 463 253 
Lubrication: 
Deodel LA NONEVPING VEPSLLOVALON nanan ani ccetnscnen: oscccetercenansndonacmnepnseednanimpacunnnenedeatuee 3886 215 
Moasslel. 1:4 Ep pitise: TOPOELGP ALOE nics. sccceiees ci conde kine sewnnensceanideatnnmene bsubnsalenes cusmeniinanos 54e 56 
Removing and inspecting: 
Model 14 nontyping reperforator ................22......:::ccseeeeeeeeeeeee sets cn ek Pooler csicaenwncean 439 243 
Model 2d typing: TOPEPEOL ROL nec. cseccccscscnccsersenscersss dctersanecteomsvsenrsmmeeenaseemneannincnesntes 164 137 
Repairing and replacing: 
Model 14 nontyping reperforator -...........2...22.c.scccseceecceeeeeeceeeseeeeceeeceseteseceeeseteeteceresees 431b; 440 240; 245 
DOMES, DE: GYM PORE ORO nese sree session teennsruntnnhnbitdnatnninasersinah ah gs steionionsiili 164 137 
Maintenance parts for model 14 typing and nontyping reperforators ..................0.20..020--. App. II 307 
Maintenance, preventive: : 
Model 14 nontyping reperforator ............0......-...----. Cass aes uSicaertevaoehaleinhtegtontaisine ceded ins 377-384 208-210 
DR CREGE EA, Ey Piliigy “POORER xs cissa cic scscstinieownssa na ntorcnnds caasntoanncis chem a mstedoeta ativnseasetesnn java esamitaanshaies 33-50 35-45 
Materials and tools, preventive MaIntensnce a --eecaeenecenenennnsncenientnenenccnnenoneneninnee ; 48 44 
Meehaniicn! traiiles, LoCe Catan cis. ccccscecccceseeoroerceecenyece ntcewineeneapnntnntatennincesoeneubeseaescieda chaenenien’ 
Model ‘14 nontaping LeperPOPAtOr sccreccciecccmsimsmriccnrmnncnmetanmenmenmimenens 418-421 235-236 
BEG eE LS TET CACORE er ctccne stain ease eater lteter inp pce epee 120-124 119-120 
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Paragraph Page 
Message tapes: 


Model 14 nontyping PeperfOratOr ..........ecssecossessesoscsessseeeesersenssacsoesestosnsenesnrenssusvenseenuassesi vont 357 200 
Re gr et ie iL es 6 11 
Model 14 nontyping reperforator: 
PEE ORNS vuctec ne sonesan eniness siden detente ecalnlasc cepa tes picid adbeast aiten Magee Biel 361-364 202-203 
PAROISSE. MURAI osc coe a ae eo od tek peeacscannabainndincscededaminmeese 865-368 205 
DURBOTE TION, —iatci scene cansivsssniscnsanitevennne A a aie at eee 355-360 199-200 
DETTE GRC os sss ose sescs cds cad iscetieaselow ane ay yy veceainegennemamioneiorntios siensyeicabiahiniechgacteeanies 395—408 218-226 
COTES EBON 5. a coeies intsissa potencies vie adnariasenainacseetriapintansten pemedinical osin tan mead ees ena 364 203 
DARREN 5a cass coasted Sons dain ineomiaeipaniveoeas ee 385-388 211-214 
Moistureproofing and TUM iIPTOGL NG vscccvccssccccccusvasecasscanseesormnceveccanvicencesmasuapersvereosevsnignte 389-392 216 
Woe ot gg: ae ce ea ene ene Kn eye ere cee 369-376 206-207 
Preventive Maintenanee  mcccccescccconseecscaseccccucescapnswsscescsdecencesedvuucacascuaseswdecevacseucuensbexsieescesesceeauevess 377-384 208-210 
DO ersencentitinsp coats scederomnaa dcdcdc anh sisicle Seciseg sian en nde Gakectiselaaei pi Baden dei easel tcemaoae poet 423-440 236-245 
Requirements and adjustments .............2....00000.22eeesseeeeeeeeecseeeeeseeeeeceeeeeeeees pethneseSrect ae Ph. 441-492 246-262 
Ane BHODUIDE sites cast scene tndecadeeapcunctatoateduadash assdnapicbe aaa tmstinladeeleaoiedtie 410-422 228-236 
Model 14 typing reperforator: 
PROC RURONN see sche geval cles ches nce eclrsdtocac Sandia fa ac Cetra tasieios Saslade conan Se bcked inua dined aiestackisalSuia peels dseeide 9-18 16-21 
ERI RENAE PERRO gg sossecteecsacounateani se eccun casisdaescescresact ental ni daad taba naan tw bac nalbadcnicaaes 19-23 23-26 
EPOROT I EION. — caictaccnnsdvitinn nsccetcimensnistelspnas acamiaeatice ny tnsalenissan Aiuaenanta tnd ud ntitectnnneyid Stimenaiane ehniasnioeiaasniecutias 1-7 1-11 
SEVERNA IS ooo cis aac hacia ec haben NAR etn aaa pp Bane beathicln cng 65-108 64-96 
OE S216.) a ee eee EER aes ERSTE oo Ene EE ie Se ne ee SRT, On 14 19 
LP cg 1 Th: Een eee SeeeCRee i caer eRee CDS a ee eRe eA SMCS NET e Renee LON ner ae ERI ee eee Ope 51-54 47-49 
Moistureproofing® And LuNgiproos ny <n cc sec cceselerewewmenncecnssecyensonaniammaseerandtnsaunegnacesnicion 55-58 61-62 
PUREE AE ICE BUPA EON cts ceo cicagtest beg gaeie ote sesemennsapieperyieian oan ebmetseoaniebinomiesmpgutinino 24-32 27-83 
ECON GIEP OS TESTES aie econ cccosicousnceemimsatctnaniogs oaanctinas on savaousenecencaheea nae Steer ormanieeisionasetax 33-50 385-45 
FROPIYS . cccssiccsissincsszeausircesnonvlualounssccdennnndnsiosnisienseae cunmecusaas saskeqannenentoamenteseniex eneninngnnniivenuciaennmisie 126-169 121-141 
REGRET OTIOLEOR GE RFR es accretions Coren wines enelentaicetsinmmceerens 170-354 143-194 
Bria Ecc ste cease neat na toast eee iesincthenanialeicdeshea nis asic baienentsas neds dagen ndentovtanicondnamniise 111-125 102-120 
Model 19 teletypewriter sets, use of model 14 as monitor for ............. rlasaaxatectidanersteconcuins 13; 363 18; 202 
Models, differences in: 
Riek 3 Wiig Tt ah TIE ac wg casccieaminar decdnintnorcei pence oneness 358 200 
BRE 18 ye TCE EY Scio cescceesexctarczsceeerr ns een eens rors q 11 
Moistureproofing and fungiproofing: 
II cb assesses apes sinners Sa apne cacd eens Saas esses saat bed nse aa asaya Bees 55 61 
Reducing LaUares <n s caeiein ime nig pases iat acai beatldinati deine 56 61 
Treating equipment after repairs: 
Model 14 nontyping reperforator _2..200..2..2.ieiceeeeeeeeeeeeeeeeeeescecececeegeeeceeceeeeeecceeeteetececteeees 392 216 
Model 14 typing reperforator -....................cccccceeeeeeecennnencceeceeeeeeeeeeceececeeeseeeees siete Patt de 58 62 
"THOAEING TOUMEVIINE LEDCELOLIRGIEG, caiseccscieccncaindscocaanccarisanssccevnshascaancismaeanicsNesttcneintanandeoiti 391 216 
TP eCATIE LVRS VODOLECTRUOLD ss seis cseiccctncciicrassassesacasewaconarsnsnesenanaselenssresaenevans eased amanssboantaneanne 57 61 
Monitoring: 
Model 14 nOntPING FAPOTTOTRtO? .nccccccs.scsesnccceccsiccmeon cco aninameeiemeaincioern 356 ; 363 200 ; 202 
WEG DA THUS POPCOTA REO iscsi anortrasw yh osisicnn'ecdicncbanaavaniataseatasincnntacnactiawetbataciaaeneseveehs 13 18 
Motor: 
Armature: 
PROPER, SIERO: 3 cece naccionseiideccaeasmicete sakes atiusbenehenneieneternaeideniaelemn coven dakenen 54f 61 
TEGAVIN OG, PORN OUNG swiccccsesscesccesciinsn cacide ips ecsdacac cee neaitd cause Rep Aasada anc ieeilesaniabia ves aeiantsdoainbiaiah 144 129 
Repair and replacement, general instructions —..............2........:es:cescceceeseeeseeseeeeeeeeeeeees 140 126 
Brushes: 
FRCDIACIIG, PERU THOTT IC COIE  scsesesesinsecxnsnnicsediersccenergsamciainreesnertermieminssivedes nansvdeseuieimcs 142 128 
Dietary Oi TE acessories a erties mominsaniamanemascyn ie oemead 143 128 
Cleatiinia inshrucUons, BOCA « aciscccascsiscencessesencssieestncesureneniacsesthenmencdeezesencunanens dee cee cecsion = 139 126 
CSOVMIIIIURTOPS, PORUR ERO an acc scse ciceceesdarcs chncnecnseinlasndy aan Gaoisne an cunsiebaininsbeclanriscateesoaeincimeaboasns 141 128 
Differences: 
Model 14 nontyping reperforatorss xccccacecicccveccscccsescouveesessvosssesuseunsecnseres Pci ac aatee steady 358 200 
PROKSGL DS: Tyrpirie PRC KE AE ic issn csp en easing sensoencrepeninenagyncenaeieoniongngeasemggoussceanmvermnines 7 11 
TORO cc a scent esate blr hee abbas eden diaapen crt tnt cecilia aihucatadaaah 138 126 
UVC ETO NTN eases ecu tetcee tes le ad re ectesnadsnedoc ee seuaeteaseten ee ee ee ere 68 65 
SMO URINE ict etre cca rane ional etarennapbed panies iba aniteacticessi te eters inet cares gi sctvenn te te ences iat 69 66 
TAI DPICATION © on cecnets eee e cere tec senceeeehediek attest talent ads easel pesonudlni cas en aeeevac teu seen awison 54a 48 
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Motor—Continued: 
Position adjustment: 


Model 14 nontyping reperforators ..........00......... 
ORG Te Re WTO RE octet enpinrtxspira cca tapeiinies (ater eich teehee 


Preoperational checks and adjustments: 


Model 14 nontyping reperforators _...............cecceecceeceecceeceeeceeeceeeeceececteeeeeceeeeeeeseeeees 
Model: 14 ‘typing. TENEPLOPALOT -2.2ncccivenccsccccsnsesuenesveneseiadestuereiccesecsaesosavecasedeeoucccecveosesecas 


PYOVGUERVO: TAI EOIA TIC eeccsiccer-cee oc cceeviarsoess vans axoantvacesoevoiewerisnvenisn nessa dancesssninviusdcepennsiinics ainda 


Reassembly : 


Model 14 MOMEYPING TEPOLTOVAUOL occ csccccccsceew capessnese nud senenerieigposwanuseguevesormenssuchbanee 
Meocle) 14 ying Peper Ore cs acca sic sacs event icioapactaieveaspereoenphennaminsopensans 
PRP CRUE TE I cei coon Seve rca ridlsvap aaa nnsagencdactae oaitnnc yas borin npMiidennianetispuacedhe 
NR pect epee eapadlychar eolacactennaepstaastice a Abakn meoksocaea nena e canst duhdansacmcibeiconiade eee aaa 
Speed, checking and adjusting ................ <a sence we sw sess eA SEV aS EADS NNO SEARS AEDES 


Starting-switch: 
Adjustments: 


Model 14 nontyping reperforator 2.0.2.0... ceeeeecccec ce ceeeeeceeeeeeceeseteteeeceetesereeee 

Model 14 typing TEPeErlGKatOk nincescveceicsesserserecrvsencancvarecsavauenansandanssicniesesecseummevsareonees 

MURR LYSE WUTC PRC spc inact tniseewinaetgenimin Gikeccss abate dean eande hb pis tone daaieaninlan 
es RAE NYE 13 cision petsneusnveahendestnalgeialeopscnenaleiise nmeenn cones datauioeeiaiehe dae indpeicnitiat ws pele biped a Sedans 


Types: 


Wheel Ls newb y irs Peper assis ste shecantaespeeannsa Pen tune nnanddendanlintacmee nd 

WEOGel TA EPPING TORSET ORME nasi ssn cscs acnctsnantinarnnechmceadsenteanpaeddanseensenndbinnedlsiedaionce 
ARERR, RETNA GEE ORITERA IER nests sn ccereerienccacentec oa deena imsieneenaann 
RIG ERe TOOLS anise cscs Scns nnd cairn deena bog BS cm mAs ee wae ae aclu nlea neiole senaaineass cmmastaea 


Numerical index to parts identification illustrations: 
Model 14 nontyping reperforator .................0....... Adsduicdiated tnthdainysitiorcansteteaie ea atencaseexiphenenaveie esis 
DROGEL LA. Py pie POV STE OCA sensiics sew cvcecsxvenaccrwacsnensasssisqennwnpiiewaesexazisss deomeacovaes eseaveueesuanvceneon 


MPERy RAVER LOUIS 1D, PN ccc sca ices cen a ate eet ee pte ee cea eeeed 


Opens, location of: 


Model 24 montyping reper orate nnxccscyc.cnccecscesesiacncuscesssvepweevectnsernpineneeicnewieucnsssceeenisericenvane 
Model 14 typing reperforator —..........2.....2ececccceeseeeceeeeeeeeeeeeee eee ae L Pit hit snd hate oe 
Crerntiory, amie PUTO OR ~ ucescecstcerccciemicrnisvndvnnvyaciniasnecinistiasatcereiemius avast atoms jenn 
Orientation of selecting mechanism ............2.0...22.0....22e-0cccceeeeeeeeeeecceeececececeeveeseceeseeceeeeeesseeeceeeeees 
Overbaul, operation OF Seuipiient Cie asexcscsecccesascscoenspeanievestasersecemeineoreeiaicentewsaemponrseunivecenacaess 


Packaging data, export shipment: 


Model 14 norityping repertorator ncccc ie sccsssicicc dase ences ccxcsitincsscastntncasntcsenncuipantacceneesedoned 
Model 24 typing reperEorator ance cece ciscocssscsenosccewscemenscenenasedamewessatwecauspasoncesunncecesuaeeecess 


Packing cases: 


ECT SUE CTI, TERUG es es lags actes cs ec neha creed Nay cece a Sls seipaecscs nada ind indo tal 
OWGKSeOeiss RACE acces cess cain wpecieseo ee xa nc susosenes desig Needs ve pedo tesscceneneaadoes ootarci denise daa vowteneansee 


Repacking: 


Model 14 nontypine Teperlov ator ..n.uonccicccccictecnsenceneceensseapsuvscsesevesessecensswssstusectenasuenwens 
DEOL T4 ty pirie POOP TRC asec onenessese cc tensaesctar on mwesicedensemiaclaneniaamctinsindateapanesnasigeuawesous 


Painting and refinishing: 


Model 14 nontyping reperforator ................222..-.-....-+- 
Model 14 ty pine PEPETLORACOR sc access concede caennh staavecasckatactece segviwbdiias seve seseveseuseusdersun=sabeueeus 


Parts identification illustrations: 


Model 14 nontyping reperforator ................22..0..-....--. 
Model 14 typing reperforator ....-........00.....0000ceeeee eee 
Be Ne chen cede astncc slo trnh cig alan apices esas cad eada a dls alas cc Wa ln ss ca riacdncttk tien sient 
Parts, maintenance, for model 14 typing and nontyping reperforators 


Perforating mechanism: 
Functioning: 


Model 14 nontyping reperforator .........................- pee ea eedrre parce saat ts 
Model 14 typing reperforator .................2.0.2...-- 


Lubrication: 


Model 14 nontyping reperforator ........ sega igen etiosans Saag chat ta poe ibe 
Model 14 typing reperforator (See Reperforator) 


Paragraph Page 


459 252 
227 159 
373b 207 
28b 28 
46 41 
431c 240 
145 130 
132c¢ 123 
137 125 
29 29 
491 260 
354 194 
492 262 
18 21 
370¢ 206 
25c¢ 28 
115¢ 114 
109d 99 
App. II 307 
App. II 307 
52¢ 48 
417 233 
119 118 
67 65 
83, 402 17, 223 
128 121 
360 200 
8 12 
20 24 
19 23 
368 205 
23 26 
433 241 
168 141 
App. II 307 
App. II 307 
App. I 265 
App. I 265 
405 224 
88 82 
388c 215 
54e 56 


: ; ; Paragraph 
Perforating mechanism—Continued: 


Removal: 
Model 14 nontyping reperforator ..............--..i.----ccccccoc cecoccececeneceonecusuncnccecesencersennces 437d 
Model 14 typing reperforator (See Reperforator) .........22.....::c:cesceeeeeeceeeeeeeeeeeeeeseeeee: 161f 
PROD BOID dacsriseciesuecvenes ssetacceanrinnss satguctnciadseatitls uetucateastagtianioase ses beta kdeaathneca Natasa Bales Scidsaabssuclsdedipaanesioe 431d 
SE RRAIS, OREO, TE in setlist sks tga wits tnc Dace seca mnbneicn eltapausiap icopeinaloor ohcoeseins 159e 
Platen: 
BF REE ccc csesivizesas . <dicshactensaenciapeteiancee sn nenestadatabeciguesaneshapeie shanks coeaiuatamasaubmtaiatehaleap taka seasedl ncn Saccaackane 93 
UR toc | i en aoe a a ne ee en ee ee 54e 
PREG Spyies FENGLGT PREG os cesta sss sm pccnsacscvavanstonsneristndtsonsiisbsasenadintinan winetieasauscmencene 310 
WiGhcl, Bye iW POW SIOT Bee SEG aici cacesicncnsiicccinseicad vain baddanasiacw av eicc hoaswaniwsaidnnsavcaciupioneediontcwnnn 311 
PolaF-Hewtral MOY 2.22. .ccsicccoscsennsececeessnsesaccaqnindnenss saa etic se adsense wg ba cesta abgames 107 
Polar relays, preventive maintenance fOr _.2.2........2.0..0000ccccccceeeceeeceeceeecareeeecceeeeeeeseesecseceeeeesseeeece AT 
Power cord and plug, testing trouble in 
Model 14 wortgpins PePORTOTAROR xasaccx cccecc cn cccsvewinacnsennc: cecssanvsepavenannsttsaravansatwiatenandyrtnsnence 4146 
DEL TA: TP PTO tise cao calc ange er eens actitonantaw te intense cnsncreanlat bio 1156 
Power supply: 
Model 14: nontypPIne’ TEPETLOVATOD  crenceseceassacecciatassecctoceqamndewsad saseeycgazswatne saseobari tetnesccaenceensteees 370 
PPE WY TORUS iss sacac terse atecen cpt ecesnna ea seen cs bacon teenararcasinans alte wie beiesaisin temdertsel 425b 
Model 14 typing reperforator ..................2..::cc:s:e0cceseeecees seidsdie iat Gaia utc astute tant daichii 25 
DFE UCIT Te iil acs ch coicccsecncininn pea osv eases eeleusbsvan pana entSaasanialoaiel aber tomtonsiode 129 
Power trouble, electrical: 
Wiesel. EE SWE PIG YPRROLTOFREOL isis cicccsicecancirencisencicainisssonnecreiarseareanaenaorecon 414 
WU cabs) Sk SPUN PORTO ase ciscercesacnsccsnscssaraa niin aaxsiancec, Svnceiakadaueaencnaaemacpanansinendecsasnbekencs 115 
Preoperational checks and adjustments: 
PAGE! 14 MGR TERCETORSIOR aes cisco ent acer ennerndamemisqueiaielnseene 373 
Model 14 typing’ reperfOr ater: sss ccicsseciscccssccsescnsnsescccssasievieanionss aust gales girsatiacesobi nis cmon gine 28 
Preventive maintenance: 
Mii, AES EN eile Sc Ac aces ee apenas aoa 61 
Base (r@COLvine-OW yy) a sce sse ie diacion das wedeed ecbincalina de due tasgaltan dic ducdinicRSata vga ie ney ay seoenbdese segues cacelaee aes 45 
Check list: 
Model 14 nonty pein repectOratk  eccicis cea ceisncnremesiwennnnesnmnninanaicen 384 
Model. 34 Cyne ,eperfOraler: acieueccetcieraertera nr emanations 50 
Cords, cables, and wiring .............2...--00.-:se-s000 ss cans Seer iba inant aiclpdo sina 39 
Exterior: 
Model 14 nontyping TEPOREOVAtOR anniek ccecs:esccsseen cs cesccrecavesarn nate cnandanientnl sind 379 
Model 14 typing reperforator .................. se ttetons pedo Aa Files sce ON at te Ree Rath A ae 37 
Inspection, preparation for: 
Model 34 Nontypine LOPCREOVA COL accacececscssecsssscaasnossnannersntionmacusiuerserisimmnemmaenmetinns 380 
Models 14. typing: PENETEOE ACO! seccesctecesseczecesiersd ssceekenexccpiens vans ete escar uate se aeatteoncoeeseconae 38 
TROGHORTA WARE ciasccsarcsesiienetcctguatscsnsnanjanstioveravsta-njasoavemereatnttaeanspevandatinnche nqiaaaene tate ntaee 44 
GE SEE TENG nenesasctetin csersecsnceqcieetann sain seendesnaauamiesesedancal emiapan waeisioenncemicdaaraivaaginaiinmendaal 41 
RCI es ceasccssecoen earsnuagas ase eniesiasd achdenns acseengaipseoacavacineneant tisiasbinetamrseteie cu eauestas cote penststeapanebuisiaetes 33 
IEG RET sess ass a eg Sends Sante eesepag Sosa OS ee 46 
GRY OY She cates aa as eS eg Maes was ee ase eSB aa Sade an Stoo ace aoc na deuetloes 47 
Procedure, introduction to: 
Model 24 HONCPDING YOBELTOPADOR acccssnccixccvenccscsensscinsvenzzniencecrmvacccanensssnnendeinabsviondea 378 
DEC DG, TT TEE asec kes cen niente Soecnsinideceshidonh ahcniean Wit eden Cdl 35 
Reporforator unit: 
Mode! 14. monbypivig: wemer Gora bor ncn ccic sc cccccc kes otechcaeestccsecencerinnsswayeasenedinnimnean 381 
Eh TE, TIT ERR san ce ctr te ap etn cds ect casienfenirsem es ines naialecantt 42 
GUTTER, NIE ste cose co iseres ingen nreceuresciarcosees/eacauat erie llanesalicaereabeaasammenmnnneaatgntsniaiabnansines 49 
Tabled Gx Shelves, MeBOCiAbed OUIDMIONE ca cceicscciccssisncssnscennossieuisereneuntecaresvsemneercamaveeuaiense 36 
PEG TUIQUIES, CEOBETI OU OEL: oa aisits connaissance doen eissann deren dibitasira bide cn Shae bew AR Sinica IGA WAGER SIIa SaaS 84 
TOPMNNAL HlOCES BI GUT P COMO CUROTI enna sacs nkes cas cownccisnnennn ces Sense scans oes cre deen enemas 40 
TOUS UG WRESTIGLS oon ci. ccecessecnnnconantnennnn sanneroencunsnannoncone shed niaiastths deca shana nash as heptedeobcambses 48 
ig tS 2: ae a ee Ee RT PRACT Ss deecbeaailantaraha Nutecebsnestiicks take 43 
Principal units: 
Removing: 
Model 14 somtypivie TeperlOra bor scence cccsseeseccectuarsieecomenscesenenanunannoe 426 
Model 14 typing reperforator —..........000....200.....202----- sites cecal ei aint ein ci tigiai 132 
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Page 


242 
136 
240 
135 


183 


Paragraph Page 
Principles of operation, basic: 


TGs) FH RUPE TU OTEOTOION cece vicicaicecacntnes ta eiarisniersiersaionsttatac a agnor bite gaptn nega 397 219 

Wicidtel 1A: ‘Gyre WED SETOUA UO serenceeececn sper e sc netsh peas supeitinnpernanwcoumiavsemem 67 65 
Printing eyele, ovetlan with select: eyche: ccc e ness sssctsscaacanersnsnmesntonrannrantaninies 92 86 
Printing: mechemioml, Pumchom aye OE secs ceccscncin'sancisinnatnis ecoesiesnasesanscncsainisathecansatcansaneceaecnenends 86 82 
Printing-suppression. WMeChANIGM —........-. in ocnsdsteen ces chenecanoniaenateenensevauserecerersantimnemersoecaes 105 96 
Pull-bar: 

ERE NON OE NINO io cccaen lacie Gani SnctsseaDimashesimescn seseoaiep eam atiea yes gabae bodied babenencaeeslsosnidsaailei tase etat 264 172 

DC GUh TOWER PEST cca iotaceescncacnneeprericv acs occncwSnndn inert en natenies Gotan dkecnnya Wonlanen densa eivndhs 337 190 

ESET GOTBION, RAF USEICIG osiecceesisnrssscvresiestvnscrinsnseesseasnveciniscciyecnaienranegeunwneeisicdsuvnsenpacicunbasisintin 262 171 
REE TIRay THUR Ce A cies essere neh eeerent cea te canaries aeaneamenalpeestamie 8la 73 
Punch: 

Bell-crank spring tension adjustment ..................2200....0cccecccececscenececseeceesceceeceeeeececeecenscaeeees 309 183 

RGR, TIMED 3 0c soos svianiesntip wile wpa seston Rhee tap isigcasecdaebns lesa senda ive acacdosdsluda meat tur itets 166 140 

Selector-finwer backstop Adj] WSHMOUG acceicsnaceissccrcseccnevscensiseesmiupeiersaanvcenuesonasicaneseteaewmnsecais 294 179 
Punch arm: 

Cam: 

Model TA. riomtypinig® Peper FOr ater accicvccavcececneccsecescpeoinecscesespapersunecrnisncuessnnevecnneenisdavsane 401; 404 222 ; 223 
po Be ae ge og nic |<) ee ee a ven 70;85;88 67; 80; 82 

Casting: QA} UStIONE faces cceectsescccammnsnadncetenntanaisimwns Ie ipsa headless cba aetna ise saads 284 176 

PRET A RN citrate cad ecg searneinaa bested eased aioe has sus aagteaeea nen cnncsmenattties 464 254 

SO erriviay GORIION, PU EORE niece a peessetcrmsarccniemsacnesveaswaic asia nosena isan cates aiebidieaete 308 183 
Punch-bail : 

TT TE GU TRIAD icine snitch sig sce case te Pei ches escapes peel eit alates 285 177 

pe ae baie ee COL LL), nn a a ae cree e Caen e Ten nee ave eee ee see 286 177 

aBiae QELS RING sci assess tn neat eters lca an ea cota tenes esmldaness ae aa est 295 180 

Upatep. serew ad jpustnent © occ ci ccncscomstnctoasas cecsemmeniscaaioatonmninauanrniadinaeminneains 296 180 
Punch-hammer: 

Adjusting-nut adjustment ..................... lee eg hla atcesl ett elec ora ha 467 255 

PUVOUSSOLE WS! AGIUSUIMONIG aseptic ee ate tw redece dans emp ssatnn yng os aacaaeoerseeeaemnees 471 255 

Bee RETR RE CE esi ars escent cya ce comice aeeraereain eeaenaesies a 483 257 
PUnGHeOS © sessed ed tetas lence Sa ceecteee es steel ee eet coastal eer eee 88 82 
Push-button contact: 

REED EEE RUG nessa ge egrets een heat re cen cranial eng heer aliens liane 335 190 

Vay tee Ce Me CULL. 42) || he eee ise te tae 336 190 
Radio-frequeney iMGuclion, SWUpPPTOssOr ss anneccccccscsenesescseeseseersiectrssciseetyancoscnsoesoveunersestpessepdasavarastts 104 96 


Range finder: 
Disassembly and removal: 


Model 14 nontyping reperforator .....................2-..- schiinptanl teats dgiesatacnsaleheaiealtacelohaceuguassntaiad 4374 242 
DUCA. BA. LTE PEL O LIE sos essa ccnscsee sieves encase vite is poe oregaicientgnpnieaniilire 161la 136 
Be ices actives a ai caoaacensedse startet sti eecee ith in cng tin eicaiahonnb ba 83 q7 
ST UE cena wiscalsnenecenetimipard aa ln giao hf has De ANTENA SDS TO an pn scimebiaaeon iat 32 33 
Reassembly: 
General: 
Model 14. nonty pine TeperfOrator xccccsesicecicocsecesscvedee ns siceees de telvesnesccesecsesisewieciseccaetacas 427 238 
Model TA fying TEPCrPOT Ae meseccstetincerctscensscsetcixmaeassariacneieeonenavedneasecaaeageees 136 125 
MG OVOLTIOR® ceseed cece cha se tee oad sect hate Sneha ha a hae re tas sic sclera wales et da dons ores acon phtsasecs 150 132 
IVES: Sc has a saci piles a dh IN naa Sana Lain Sh saree ce steak coats ut 145 130 
Subassemblies: 
Model 14. monbspingw TeperlaOratey: incaciccsccsciccccsiveceseenseverxnscsieasecovncpiepenavenntomnectorcaampess 438 243 
Model 12 typing TEQEVIOLAI  saccccncdeesenschanvienemonmomnmanmmrainis 163 137 


Receive circuit: 
Isolation of trouble: 


Model 14 nontyping reperforator ....22............2:cccccceecccceeeecceeceseceeteccceeessneeceteneeeeeseneees 415 233 
Bode! TA typing; POPSTLOLA LOL icsvsceicseererserorewnsicans Se egnitenxsneenotdeerresereioernisionetamacsarss 116 115 
Localization of trouble: 
Medel 14 WHEY PING VOPELTGTAIOe ssccseseicn...cocacinsi ain aierrcosermensussncssiaisarinnt 417 233 
BEL Tk PPG EBV TOL EOL assess tincerstnsensdssace tn kasnd seaminlsadsnamn dacs ones ecnieeE 119 118 
Receiving and transmitting mechanism, functioning of isohanasm aad peibie Apical ats Bop iotbasas asienens tapaatanamees 17 21 
Reeeiving-only base, preventive maintenance for ........2....2..2....222:.cc---ceeceeeeeeeeeeeeeeeeceeeeereneeeees 45 41 
Records and schedules, preventive maintenance .............2....-..-2:ccceesececeeeceeeceeeeeeeeeeececesenseeeeeeeess 49 44 
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Relay: 
RMA EIS ccc cnc ee ai ie tt eco cana ers iaaahcaa cdc uc iet 
OPE CURGS occ. 5 ac socks eects esleeee dane ds ecsi cs aseca desausnc aubb guwcancuncialsdeadusbcpuad ones sdeseaenogsantseundessoieeeebucees 
Beis! A EE gcc scons teacis eben ede csc late reeset lbsrcaoaedacagh ts ccd eee ase 
POUT, TRUS VOTIVE RONEN nin sara s esraincccnsctninseciestoarnteas eoeeaeoaeninad iaantedemnstoaeianesiaes 
Release-bail spring: tensions sc jumtertent  xisssic cocci ccccnscccssissvy:vameaconssssanzesonsniassotesinnaerwesetaanenae 
Removing principal units, instructions: 
LOCAL TS MEPIS TET T ROR a cccissccatecasisinescsccinccscntartiersitendgercsmncsnsceanseicnnecshtesennbiusiicmeua 
DOCCOE RA Tie FORTE aca sii sence cca ea warn tacnscodenegncins bcd en taipmanstiicnincceniteneen canes 
Repacking: 
Model 14. nontyping TOpPeErLOrAtor .scececccscccaccescosescecorsessnrcacevassusceveresemunnivd cnavesnuscvsdinvasenconsass 
PAGS) BA APNE PEPGTIOTALOR crcccsievissccccitecenvscscavnicsasandorgisacia nce tdowceendageiisepieneionniecacaaunees 
Repair and adjustment procedure, outline: 
Bi oiel Td waeCo pi Weer Te sisiciasicccsxstcveecasiesncieocancanetcnecvonustmmmianesoteutsvwnrgersouceuanass 
Poder Th Copies WeperTO rae oases cacesrccrceraexce aensennaec ams seeeeeareneeinnnes xanconsenenincnmmaasaaes 
Repairs: 
Base: 
Mudie) 2d “SORE WCET OP AION | iscsi cesestccacccstavcredsomntzstiasndgadesonecainoenackonatisiioceet 
Motel 1d Cypivit RTE isk sccteccecnesrcecsisescscasnmcpisnnnsiaeaasacaxmcaemeensannecthtiensnineecinnnduan 
Circuit connections during repairs: 
ROME! TA PEGE ST LET aise ene ccnnnasnnaonnienndguntamncitee pets dun 
GAEL LS RANT Rigs ETON ssc dc dsm sence ne penncsivlonesnegalsaincoermndceniniolcometi 
Cleaning procedures, special: 
Model 14 nontyping reperforator -...022.2...........cceccecceeeeceeeeesceeceeeecceceseeceecceseecensaccees 
Model. 14 typing reperforator oc. snccieccscccsecsnsccsnscsecovesercsass suvensiecoecsvenssncguemaseucuummsusisans 
Cover: 
Monel 24 Wonlypine TEperlOreter seco cantise sectarian iememnensnee 
War SU EN cae pessoa cetera ike mrss aingcemawsgueaseaustennee santas 
Disassembly procedure: 
Model. 34. novityping TreperfOr ator’ ccssscccscccccscecsescassssis socacssiccacacasccacasdacedsutesdadceraennssnteand 
Widel. BA Wy pie TOOT AE OR cca css esc cc ae enters eee EE 
Emergency: 
Model 14 nontyping reperforator ................2-.....cecccccecscee eceeeeeseeceetensectecenseetenssceeeeees 
Model 14 typing reperforator ............2.0..02..0...--. ceca ipa ece ii o eet 
General information: 
Model 14 nontyping reperforator ........................... Sabet eteladee astute at apa celacoaes opie aie 
Model 24 ty pine TEperlArnlOr aceisisnsmssnancscetennncd een aera 
Governor: 
STUUR ise cs tae 


RI AN ata nn nate aepee pvc ov leet iain enainamnneele nsacheee aacane 
PD USASSCIIDIG 5 «5d Srceuccnoncoiec cee 20a sbsetetecec dec ace cant scddeoceventensst ace ucauteniatovennsssastbacusets excel Aaaataes 
VUE TOC UC CIO 25 sone secccdes vase ccccunsace de tace datas eles coca ud evs gaseous Mareen SiNst ace adeencesec sth camesttideaee oeen 
WROASBEMIDIG™ ccc ect oes acest eas oct Genk destean dat ecasbonesad actaane haa thencceaawo eae case adde see cdenes 
Testing repaired governors ................::c:cc::sseeeeeceeeeeeees ca aasta cig asit Dano eases aemeesetmaiaakta 
Ground connection for testing during repairs ...........0.........cccceeeeeececceeceeneeeeteeceeceeececeeeeres 
Inspection procedure for major repairs: 
Modet 14 nontyping Peperloratar® cccnivsiscesesinesesisivenscavsvcarsiecesiuemmusiteeancessecinantacuntieds 
PLOge). LA “typi PODETTORMIOL acisciviccisscccrincecasasettawaiascaniv etnanieaxuscasesceas tavesdionmeassainie 


Introduction, general: 
Model 14 nontyping reperforator ............... seh esis Coasts cpeaticeisaa mtniehelelpestiadoadecrtictessee ee 
WEOGGL 14 typi TOVOTEOLAEON osscccccctrccescessesciseeissadns dsmeaumonnceuaipesateennes rm 


Keyboard base: 
DE oso sscae sate sapecsats eh xicocmecon ccaps ce cesaln Ocal oak ne sacl Cohan lea gnats saan slneeanapacanunehides 
RP RILN PENI gs d6-tars sek vntsiccssaiou tio snw vs edcwbap dace dato aeigavan) parae tune aeehasorcambeaaas aa 
SR UMRAO SILC scien dais caiecses cuca Vienna cae aminsahaces asian andi ctenartepserdeaeec aa 
Transmitter shaft, cam sleeve, and clutches 22..................ccccccceceececeeececceceeceeececteeeeeees 
Transmitter-shalt. Griven: WORE xaccsccrcccerexcaserecessesisinsesysieonssectersvvecsiwacinserniadeasupicyenuspeste 
Main shaft: 
Removing and inspecting: 
Mhomel TA MWenhyoine POOP LOL AGE cic ccsscsecese nice chcvececencadecsamestudiwensecenonnndans 
MoGel 34 typing reper frmtar: inc sscnciises ccccen ne ecient nen owen pein vingnidetdeominc ncaa 
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Paragraph Page 


Repairs—Continued : 
, Repairing and replacing: 
Model 14 nontyping reperforator —............-.2.--.qcececseececeeececteeeeceececeeenteeeeeeeteeees 440 245 
Model 14 typing reperforator ............c.c.ccccccccccccceseeces soceseececccccccessccceneeeececcccecccceeeee 165 138 
Moistureproofing and fungiproofing after repairs —...............22-.:::-1-eceesececceeeerceseeeeneesenene 58 62 
Motor: . 
ATMAtUTe enn eecceeeece eect eecee tcc eceeeeceeneecenennnnnnnennnnnnsnecesneeesseccnnecssieeseneesantestasseeneeeceneess 140;144 126;129 
MRR: ice celeste spd ea ela dM sed spell gabe toate 144;492 129; 262 
PI CRML OM apt caesar ceca duana scm ps aenstvepscgnracy Spbereasna cctschipadestironse ted acca ogee sta tpeicaaicst ae apieteceent 142;143 128 
Cleaning: instructions, Special | xccscxcecsisescxsoscsvecnsccvcoscxendssckscunssdensunteianchvaessabeccooscvenaaworencatea 139 126 
COURTREREGUS,, POMUE EGCG cscsnenssaccarseicien op arcternnstvinis us wetenavnibecoeasclanksaiin-uiibedunticecsuissishdsinssiciion 141 128 
BOSONS rasp aes Pinata can edad lash wie Bsn nls erans neha elena Ssiacadedi ong 138 126 
MORON IN cgussccncatncescsevestsiaco! sins sien condos Sheba cs el obec aoe edna ccleaner 137 125 
FORMERS cdi ck ei a ie eel At ac ean aloha eesti ahegatc a iinet 145 130 
Operation of equipment during overhaul -.2.........00 000 .o.cccce cece ceeecceceeeecceeeeeecececeveceeeeeesees 128 121 
Painting and refinishing: 
Model 24 nontyping reperlOrnter ccso<siccuvenciavaececenceceapaenssceredadteiencsvurcscdaescetasnsianscemmess 433 241 
Peodel. 1A ty pity Peper Ler ao cennccercstcsenocescunedccicnapien tr ecaceisesusiesas russ csaswaann tssandvaseciasaat 168 141 
BRIN, Bee anasn rere pesca nace pans aie easter peat btset laches asin aa tea aoa eiscadeaceseaascibioe ecedone 166 140 
Reassembly procedure: 
Model 14. monityping reperEOr wee sacisccasscsescissccncacersnsssasrssincietiqetasconssaasestvenss cahaelaasis 430 239 
Wie) LA TOPE TPE T ION accsestessscintacncensiwitssintaranntitnct spied sdnnidnthesomadenidaliiletnnnnian “onnnkh 136 125 
WOR TRIES. ister pied ea cts tai esac ihc heinacdssnd leat ool 47d 42 
Removing principal units: 
Model 14 montyping reperioPAtor <6. <ic... ones cccscecsccedsnnescaneenncesccucsansnszessucsenstoniainn 426 237 
WNRGNCreas «CE ROPER WET ORI aos ices se scene asda wesc ceceata vc atonsind nbn pointe elem 132 123 
Replacing principal nontyping reperforator units ~.................222-..:--eesceceeeeeeeeeeeeeeeeeeeeeeeeeee 431 240 
Subassemblies, disassembly: 
Model 14 nontyping reperforator _......0.....-....cccccececceccecesceeseocee cece ceeceseeceneeceeesceeeeacesese 437 242 
Model 14 typing reperforator ...............222....ececceceeeeeeceee eee ce ce cee ee cece teeececeeetestenestsesecsssseees 161 136 
Subassemblies, reassembly: 
Model 14 nontypine Teper LOrntor scesnicccescscsineecescasscemsseessecisansevivetonseiveniomneunes 438 243 
PR NE ETT FT gant sss pescacinesnenriren sacnscreecnseescntcendecl tansies eocdcecesitemnntzs 163 137 
UR Dae a tact Sag ia edopenicsconc acide elichct atcha adele Acerca Stat 159e 135 
oS a 2 eee TEE ee ne ERE iene ee Ce ee ee eae 162 137 
Workbench testing, temporary power supply for: 
Di ccied TA; TOME Y WINS FODELTOR AIOE wisssisiassesestescazcsccsiivices Sattnsiced eapbasdininss nda Hisbnsde tan bheaawens 425b 237 
Model 24 -Conitig PEPOFEGTALOL q.:ass cnt sadist cecil ganchecscemetiatt nati ones seer ee 129 122 
Reperforator distributor, model 14 nontyping reperforator used with ................0....2.-..2..--- 356 ; 362 200 ; 202 
Reperforator mechanism, librication: 
Model 14 nontyping Peperforator «2... ccccenccsecoencees ciecnsenceverensecaeccennersensessnccrsenotanedeonanes 388c 215 
Model 14 typing reperforator (see perforating mechanism) ...........0....2......00::00:200000+ 54e 56 
Reperforator Transmitters TG-26-A and TG-27-A, model 14 typing reperforator 
RURGRE Wi PORE HOE acceso sep eosetents oso bdndanie pte se caieiticle Sain apni ened NOAA BG Raa Sin DR 10 17 
Replacing principal units: 
Modal. 12 WONEPHING FERATTOCHEOE a. siccssccceccscisssececscscestancconcarcacssevennrcnustenvanaconmenineds 431 240 
Model 14 Coping FOR erTO rate a scscccsssesisces osscsenncceascsenceancescneseanes ssneammerencerecatvertenseramingnsanvacense 136 125 
Report, tnaatiniactory CaipMent’ x... ccc ci cccccnacncansciiseaienemansenemeen 64 64 
Requirements and adjustments: 
Model 14 montyping weperioreter icc occ cet ene 441-492 246-262 
Mudel 14 typing reperforato® .....6c.0.n cn cceeteccceemn a ee ee mreeinties 170-354 143-194 
Requirements and procedures, details: 
Moslel 74. sontyning PEPOMlOPRIOk  ccsisssccsiicesrnarnica nine cenerniesessiseraorerarnnsirinneeig mney 442 246 
Model 24 ty pint POPCREORAUOR a... isis sssccadnceaxccnarevceecenmencenscanverenorsevensecseenecesvcgenoresstonnemngsarerenss 171 143 
Resistors, testing: «...........--....0.-.co-ssssesesnssssonsersntusssnctsannsessoseeadosanseasenerquesssuecesnenauentensnsuuanweuneanadeoese 113d 113 
Ribbon: 
CR BOONES | isi cise excrerccecseennndardestenceningneee aru nein canamtesicerepeaneore an orenimminactemecieeneten 306 182 
Installing ist tYPINS TOPELTORBLOE sa. ccisccccsvccncscccrasesecscnsatiaseavenrsssacsereusiecerseenecpammseinneansineeins 30 31 
Lift leve® spring teNsidn. SAJUSIMENRE . ..ccsscicconcencrenaeemimrmmnns— 348 193 
Ribbon-check pawl: 
DAFT asinine sts ence tains ec asmecseceenntn ris ed Beason meetin tntivt te nescivnda Sings hnpele naa SAEED 277 175 
Sprivig preseure wd fasteie mt venice. ccc uspceccsececeterceenenussenenemmnmenesnenrnonsneesindninusadsasenaecutinauaans 278 175 
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Ribbon-feed: Paragraph Page 


Lever spring terision adjwstevient ooo cs coesscueapessaescecentanemaesicanioviancamnaiosainvsiaani 276 175 
INechanisit,, LUNCCROTITS scenes ect os eda keds sacs cee healer sales tale eee obi eoaspeevepude banautinnecsee—s 90 84 
Pawl: : 
MRED UNNI ss esac a igh een taal onl iat cae decks sited 279 176 
POPUL GILG: CEI isos meals cece oc ease natn eens 280 176 
Shaft: 
Safety spring compression adjustment ...................22-.:2::cccccceeeececeecceceecceeeeecenteeeeseees 274 175 
Detent-plunger spring compression adjustment .................2....-:::cceceeeeeeceeeeeeeeeteseeeees 275 175 
Ribbon-reverse: 
Arm shaft adjustment: 
UE cineca since ether chest gia scab bch sche architec niampeins ote caudal 271 173 
NRG seach eaic saad ices scene cepts ardig te cake ne int eas aiecia ie decrees 272 174 
RCE RATE, LAPUA seas ccasiescna seria criacdiviokatanceaicbisheiaacescaibmannsicab ee dbtsaed thiaedadadenphateaccdeaecants 91 85 
RGD TEVGE TURRET aig wesc ses sac acide ss acaccna cinadpactn sepa canvas Bo athe idan 273 174 
Pawls (right and left) spring tension adjustment ...................222..0..:ccccesceeececeeecseeseereees 281 176 
Prenperational Gests Wii Map UStMEB TS nn. nace cck cides sa icesesnnesnens snotenennieteonasinenes 28e 29 
Ribbon-spool : 
BREESE cc ios cncncaincecnpcsenldiaion toe spay eon chan pi sebg earn eaean w leenndisc pea cpa hare onan 268 173 
ARUN RFRA INE «a iin necad caccwrcioviesnsrtn anda em ensivcegedenane in nd Str eae te a ae aall daatn eae aAae 266 173 
Shaft: 
COMpression Spring BAJUSHMENE: accec.aceccsicvevesaccsncccassnscaranavnesnieensvecessasenesavgunnspacsessnvennes 269 173 
POSER RARE TIIND ic ics aici de sngeetennrccognsaneiee bilge care pies hed elaeaheliiocelanmebiatcnmenitnibenion 267 173 
PEPER IOUT cic essipe ves cairieesercpeinti rots av sa een dma v spa enccimasgnynonaeionanniin atiaiemtedesouaaiade 270 173 
Pe ty Me ce Lelie OL Ll, |) ||, ee ae eee ae 469 255 
FRE EG Gay he PEL sia crscne Socancsitanccenccas eaten iced cen wiemicabomtotesaindem samen narectontinnss doses 355 ; 356 199; 200 
Schedules and records, preventive maintenance .....................ccc-.s:seceeeceeeeceeceeeeceeeeeecereeeceeeeeres 49 44 
SGICCEINE CYCIEG, HOUUMGNCE GOSEEIDUION asecccccciccntsicsantscnasucchsuvwnincascuneyadrersneniusbommatermeerasecnaaeeewctinns 92 86 
Selector: 
TSR “ERR A  N n eisaacs ncasescncatnhe ae G le chcds nels Opt enischeahencte nada aeeeaenlnds 73 71 
GTA SLOG TUE GE ssa caisteere scuba tice aicinncsentogrmnznee nee hapomeee ms gindendawnesligaatouitierass 70 67 
Clutch torque adjustment: 
Phodel 14 nonty ping’ TEPCTLGEALON aceceesieiccnnccccsscaccnsnosonvcestvgsoasniareswustnetaivtenysguiremruramcuanene 461 252 
Mhodel 14 typinie POKER TOE sce ccc nceccermateiensesnenastexencoteres trerrsmsyesessancreen yess 317 185 
Lever spring tension adjustment: 
TT VN ssa ct cerca i seaiesecin k e Racca eannninbehes god iaas pesos as enoietamteainan ists 251 168 
Pulling magnet: 
Model 14 nontyping reperforator _...........0....csccccceseseccecsneeecccensecceceeereccersececeesesecee 446 247 
Bone! Lh ty Gitie: PEOOTTOLRIOE iesecincsceecccsiencamcnnitanrnsecwasiiacetinumns 229 159 
Separator plate adjustment: 
Model 14 nontyping reperforator —.................0cc.cecccccccecseeececeeeececeeeececeecseecerececeeseceneeee 444 247 
Motel 16 Gy pitts PePerlOr ate cecssciccicossscseivessesseasucovsnngaandeinssssnsedcnisrceaswasavieuaemsimceivecius 223 158 
Trip-off mechanism, location of trouble in ...............ccc ccc eeceeeeececececcccesececeeecececececeesceeseccecee 4206 236 
Selector and line circuit-closing jack, functioning —........000000..00cccecccccceceeeeceeecceeeceeeeseeeeeeeeees 102 96 
Selector-arm: ; 
MOTO FEE URC G ogast atic ginpoecesrce serene pasinc wepseoreertcedsientderasdsiesoeateesh cass cabomsloahewiaiticbsiaals deataidaoeic 246 165 
Operating SCPEw SA JUStMENd 6. -....--.. cn ccicccceccecoveecsongetnseesuscovanesessensesavrusegesossoreonsvasesepiacesuat 255 169 
FCT BOK O WT BPS CITE asecnccses eeccasivcpesneneoiecconsuaignniensesicsvcndn ou dbuesicanedhwensdoinsanaaeavenaopacaenansiniedetadee 245 165 
SoD Eee ENE SOG RIG antes eee ccerzetetingrecsinnae cieind oie lasncntenstndmcaoetonoield tease abit donvolasee 256 170 
Stop detent: 
DTI escecrstitisiniascsiesins naststdaccen tasted Ricci atta access eS hinge hse STldsaiah ohare act sphtcseaaSodte 249 167 
SOIC TANSIOTY CUT BCCI ss sios ccc casricie racsicercarseseesmitia tenant tr aieapesuoedaeemienaedsaaaaetaaanaans 250 167 
Selector-armature: 
Adjustment (pulling magnet) : 
Model 14 nontyping reperforator _.......0......0..eccececcceecececceeccceecccenceeeeccescensececucestecesseeeee 447 247 
Model 14 typing’ reper laren nsccciciccctassssiissscssicssaccoscocarsctncancocaneseersaccescevassenersiswsatvetasuus 230 160 
Bracket adjustment (pulling magnet) : 
Model 14 nontyping reperforator .2........0....00ccccceee cececceeeceeseeeecececeesseeesecescesusecesseseesees 449 248 
PEGCROL. SA RNG TRITON gcse cccneciorcesatise retinsessostsadlopsddidiccavassaceasaisnncbcduoreccdiiiilus 232 161 
Bracket adjustment (pulling magnet) : 
Model 14 nontyping reperfor ator cicccic..ccciccccctcccnnssoconstcsreansnorcecensnonancesvsncrtacscuseunecatons 448 248 
DEAHEGL EA UVB CET OR MEI a cians ncsicccarangat Pasadena dea ca ac unsawstes erpeianncnteab seinen 231 160 
Bracket link friction adjustment (pulling magnet) .0.0..0..0..0..00.00.ccccececceceeceeceeceeceeeeeees 228 159 
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Selector-magnet: 


DRIVING i cei ccs sca steeds Letras eae ccaa ctotaetietae aint 
Bracket adjustment (holding) 2.000000 
Bracket adjustment (pulling) 00... eccecceceeeeeeee 
Bracket position adjustment (holding) ...................... 
Coil adjustment (pulling) ooo. cccccccececeeeeeees 


Selector unit: 
Disassembly and removal: 


Mod-l 14 nontyping reperforator ................. 
Model 14 typing reperforator 0.0.0.0... 


Functioning: 


Model 14 nontyping reperforator ........................ 
Model 14 typing reperforator ....................0...... 


Lubrication: 


Model 14 nontyping reperforator ........................ 

Model 14 typing reperforator .............0.00--000000.. 
Operation of pulling magnet type, example: 

Model 14 nont; ping reperforator ....................... : 

Model 14 typing reperforator ..................0.-..-...... 


Power for: 


Model 14 nontyping reperforator ........................ 
Model 14 typing reperforator ...............00000.0000.... 


Send or receive circuits: 


Sequence chart: 


RMT RG istic ksi tsaocicepslocnsngelose tres den poeta visbsnsthic, 
Keyboard function img ou......c.cccceccceseccescesesececscecsececeess 
MORO E NS SENTING cps cca os etic et nien aceibeas Mei dicirins sce 


SSCISCHITIS MECHANISM, sasccixccivcneccsscceigcexdsvessnseaceaccuotuecoeeeasars 
MIN: REY ipoticasacrncrel emia siraneitareccichine Rew nhciiadG Sink Qocsacthen tetas 
PRN NN ~ sed ence iris shaignaageriacatendoacaspsc leo da csieidaccaas 


BGR TRI TIN OE aa jcc once csenicnsveseacnsaguwecesgsentietuing 


Setting up character or function, manually: 


Model 14 nontyping reperforator ............0.000220-02--.2. 
Model 14 typing reperforator ............0000..cccceecceeeeeeeeee 


Shaft assembly, main, functioning: 


Model. 14 nonby pity weper lor or ssscvicaceccccssssstsvecemsapemanacibancasstaimsctsessnsshasciaainnsMlncnasecstamseclic 
Model 14 typing reperforator ...................2.:c2cceeceeeeeeeees 


Shift: 


Bell-crank adjustment. .................c...0:022eeccceceeeeeeeceeneeeeeeee 
Bell-crank guide adjustment ...................0..0:...2ssseeceeeeees 
Lever spring tension adjustment ...............0.0..........---..- 
Mechanism, functioning of .......000........222020ccceeeeeeeeeeeeeees 


Rocker 


A AJUSTIMENE: <...<05...20-.cceccncseccsdesnecennscencacccaedeseer’ vesledecotess 
EsOVOP POSE BA FUSUMGIE: cc. cinindansctdewneicnnnncarsenacernnsven 
Post adjustment .....2......2.......cceceeeeeecececeeeeeeeeeeceeees 


Shorts, location of: 


Model 14 nontyping reperforator ...............2..........--- 
Model 14 typing reperforator ~...................2.:::cceseeeeeee 


Signal: 
Bell: 


EOI Sistas rorcccopenscats peor occa Meng daucdeaedlaann dont 
FF OT NIN cis shesinsistiraitonncittes cin it tana sn sieaetin ta Phiastte tie 


Circuit: 


Model 14 nontyping reperforator .......................-.- 
Model 14 typing reperforator ...............00.0.000.+ 


Circuit connections during repairs: 


Model 14 nontyping reperforator .......................-.- 
Model 14' typing reperforator ~........2.0..222.....-..--- 
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Slip-connection: 
IE EVV TERETE as gs ake tecgcanc jan eit be ececemsmricancoanstenes pncettnsccnesatasc-sacnllcschs 40 389 
De TEI RA MEIN sess pacrccte cess ecco srvicns tree picnics doociesnsen he ceatencasiasassesiawia spn Cedaamatanteadiaeel 198 150 
Preemie Te, TUTE scsi iorsioncacs nacsevaeesternn vain clan ¥ a en ad RRS REELS RIdaoccnaiC 407 226 
PREETI ia ostehocacian tesla ac aes Nr etch a etl Sib faeces ails acta sili ooacotc naan 484 258 
RU Eee EE STAN ao isc cacescicctessvsncaopwnesnctainird gall pessevacciiaslaa cps rceredan surah aploo pee oncndnipignteon 485 258 
Space-repeat: 
EERO UNE ov csdeeciccicteeacesiv iccaaapred sus baligcinasaitd pues aclonasieatiasecaicda ctnaee leis come idee acai oi Sobminamevioinoaatele 79 73 
Rod: 
POE RNAS steers saazecuemg ahi ascea tn acetate ts asastauatcecececcticeeian gactensa schenagyine nian a telaamaatiea cue iibactaiaeisas niet 213 155 
POPPE TCRUSTONL. GTO rica acres sts neacenaicnareaxceiecds adatinsaneceienciemm nga dann ecbnnis 214 155 
Spacing meéchaniam (tape) , FAmction ine Ol esc. sciscecsececssensnnsncdicenneucesteisrenrsnsnatstieacseapeanecnaus 89 84 
Speed-adjusting wheel friction-washer spring pressure adjustment: 
Model 14 monty pind Peper LOrAgor nonin. c. ccs ccna cocece Scnnnictocnnewensencansadienannsnncsramnimisependivaree 486 258 
MOUS] TA Gy Pim POPOL TO RAG OE aa. ss ae sien senses cette ep encod nema ecrn ah votanicnoneaiinudymcncone 216 156 
Starting switch: 
Adjustments: 
Model 14 nonty ping TepexlOr Bee ais csceisencisencscssscnvecnacansacecercepiesesioncvnasntesiincerenseusaacexecuees 491 260 
Biorel Ail Eye POPOL RCOE scksrescacscnictencacegercieanennienneanii ene 354 194 
Removing and replacing (model 14 nontyping reperforator) -................22..0000-:c00e20000 492 262 
SURE E-BEOR COI .seixcriice rn asbnccdaicerinanskmaatiatmanceusessnansnptetaattaspanmupitambasauustenaacenesemaeeceems nina a csiohens 76 71 
Stop-lever: 
Eccentric screw adjustment (pulling magnet) —....2......0...22..ceeecceeeeeeeeeeeeeeeeeeeees seal decane 453 250 
Eccentric stud adjustment: 
Holding magnet ...............0............- Sa cided ese aac Rs deseaptane te dacs oreo atsebsigessich aadeaceaceaaps 257 _ 170 
REET DAI esac esacesenctisset ac esnricncervscesteace esecgo winavi acess corde cali ctepnc sana 236 162 
Spring tension adjustment 
PEGLOND SENET scpeetsctccgte citer ter cseeeeustlaidcpnaiteciben as sliips os nd tithe cies tow alesse ptitnna ties 259 170 
Pulling magnet: 
Model 14 nority pints TERCRTOPAUOE avccscicixcccinccnn cesses. ses aeercmioreniend naar massanamaces 454 251 
oR BB ib) bal tf Ct) :) ) | en een cae rere eee eee 237 163 
Bei iicl, Gel URL, CLEA PANIES: BVOC ss sececnscc cess ss ecdencncasccned cnsasscaaneasacantben Witenes anmmoniaeeeecnenees 205 154 
MEAG, rtety RE TATS TRI RIG aii namics Ais deceesig nnd atoonoen enna RATE e ce 209 154 
Subassemblies: 
Disassembly and removal : 
Model 14. nontyping TeperlOratar secc..cscccecsccccnssecenmcenessscnesiviantaneaseseoessetsmamicinennvins 437 242 
Model 14 typing TEPGPIOPAtor ..<....-..snsccccens caccscssvesesmsesesscnsnincasmensevanncennnssanentoeonanesic 161 136 
Reassembly, model 14 typing reperlOraoty q.ccciccccccsesccsncescessncarsesccaseneos masscnssenncessssssvcrmows 163 137 
SUP PPOsR-Ol- IN MNECNATINN cécncennenmecnincseranmmcntiinnememenniarmacernanaseminas 105 96 
Suppressors, radio-frequency imduction .........2..........:cc--eecceceeseeecceececceeeececceeeeecceceessseeeeeecseseceesees 104 96 
Switchboard BD-100, weed cm Cermyy CIV CWE ics issccccncecpersnsscnnaeretasexsceiorecaserenresunsantewatenesigness 116d 116 
Switches, preventive maintenance fOK ............... ccc cc cccccccccceccceececeeseeccsecertesnetseeeecesssessscsesessesseaceace Al 39 
Swords: 
Modei 14 nontyping reperforator ................2....c0cccccccec cee ccececececeececeeeceteceeceeetsttantettecttecsaneseeces 400; 401 220; 222 
Model: 14. typing: reperforator ouci.c.cccocoscccessecscibecicsoieaseiissontvenecentaoceetzeseti istuagisianesdestacate; 81; 82; 85;92 73; 76; 80; 86 
URN istic simran sat od apap ieacaaa ccna: chaenedanstnaeanntaaeracek Si cspacistiaad a seapeSascecanihientchea sahil dees aeiicatid 18 21 
Tables: 
COAG CORTRTMEIONE  COGUTDITIGNE) | cjoccisencaiteccscs coceccnantuccnsdnssennnctawounsnsemniinsasamummeanrenia nanan 1d 1 
Components: 
Maciel 14 rONty ING TEPSVTOL ALOR oissiesscceics csnaacssniseienus es ivaverseouearevesecsricienicaencueueies 359 200 
Model 14 typing reperforator 
Pimed: PINE: COOT IONE | sesssc ce csesscseenencacstyenacerensrinaneammeds crsitaicnshameremetencientstesceken ‘s 11 
SE CTEM, RTI DITIONG srecccestesitccicicntenaee oe amtbe es ecb arena erst Re aeecccrnis eatin kan nbn 7 11 
PARMESAN. TIN es cass eahec cachas det hse ccna coda sc uss neato kas asobaoisn Natacea eed cops 51 47 
Lubrication charts: 
Model 14 nontyping: TeperfOrator x..ccccn ences ces nceseewacetensereeiagcessecuenrdla seceeserctestgemnnyenna 388 214 
DLOMEL LS CyPINS TOPSLIGLBCON fasiccvicsn cee ssecticewescmsmcestanngewvasinienssveanbunguveubegnecwas soaysiconteveeds 54 49 
Motor typeS and pOWeYr SOULCES 2.2.2.2... ...ccccccceceeceeececeeeceecceececeecauceccecasceerssscesseceeseeesenececereeeecs 25 27 
Motors, gears, targets; principal differences in 
Model 14 nontyping TeperfOrator <xccccccccscccencsacssonzenecseans coasentespeeeenienewsenesvesgascaeusecieanwive 358 200 
Model. 14 ‘typing POPCrtOVAtOr xsecccsicccceccs de estcecansceerenonthsenstascezacrianpesducssennlo newt euecouss 7 11 
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Tables—Continued: Paragraph Page 
Packaging data: 


Model 14 nontyping reperforator ..........-.-.-..----------s---sc-sssscceesenssescsesessetsnessteeseasancageecs 360 200 
Midiel EA Tying SOPCET OLLIE socks sin cic oecstneresec convenes saneenceueccpacnninconneesipsndaonscatanincnaaetee 8 12 
Preventive maintenance check list: 
Model 14 TiGntyping Teperlergtar 2.2... nccescioctcraeticcnresn nine eseorennee 384 210 
Mod]. 14 typing TEPCTLOTAUOL siccconpecciccccccoveceesesouccuseccosacecucece sovedaconeceucasesissinackicoacossecve 50 45 
Preventive maintenance tools and materials ................cccccccecscececsecessecscseecececeseeeeesseseeeeees 48 44 
RT ac isieics caresses nc pe eight eg inlalanorbespei penleda lara a eavidesi he Acad tupecsadaaeeawistiacdes asada 92 86 
CES RU TIRIOE i eects ete sng hosed ea atta oanlades de kureatea dalton eae nn ol aad taangclatiansceten totes 48 44 
Tools, repair (additional to Tool Equipment TE-50) ..00....0.0.00coceecccceleeeeeceeeeeeeeeeeeeees 110 100 
Trouble-analysis charts: 
NiOdel 14 HOMEY PIE PEPEKTOPALOR nc. soci ceicecesccvnncerns cube sacenncncastintewavlesipn; econsinene 411 228 
IGE TL WRT MONE incessant oe caiie eine ceccctin ndsinead apical venoguanicaans 112 104 
Tape: 
Rare REIN PU iis canis ena sceemen sesh cchbad cet la magick dara bee peda oaderenabneianigadan porns 159e 135 
Guide adjustment (model 14 nontyping reperforator) —....0..2...202....2.cecccceceeeceeeeeeeeneeeeees 482 257 
Guide spring adjustment (model 14 typing reperforator) —....00.....2200...22.e:ccceseeeeeeeeeeeee 313 183 
Installing: , 
Model. 14 moritypine Peper lor atar aiisicceseiccceecscccusiccesxencesccacicsacecadenenpanswniasuarerbenunammicioucs 875 207 
PAOCL 2E SUDHIR WOVCEIOURCOR cece sciicctcstnss te actinaons imine cieecenanneepAaenamon 31 31 
ON I a enn whch utah esi ti eta cama aot Palade end et seapiiadlnbi a aldaami nica 6 11 
Periorating moecharinms, Fiumetir ne: OL a isniccscccsivicciessiesapecnsysdasunccscasscceuicedcasmvecsasseeecnanuren 88 82 
Reel assembly, removal (model 14 nontyping reperforator) ..........22...........0:e:cecesseeeee-e= 437¢c 242 
Reel, preoperational checks and adjustments: 
NGtEl 1A WOREYBIGR FEDETIORNIO® sre sccscctesccstecerasscanint teenies acsnseeannaanesameniomeameaannies 373d 207 
Weel, 14. Ure. TOMOTT ORO TOE css cscesscticasascacaspaizprbain eietnnentesatncacccdeatatnacentanincteastabhsin’ 28f 29 
Retaining arm apring tension ad}ustment, -.ncssccsiciccs. cas. cicascuxgcacenseieccennuenentsionntUeidteantnstannses 200 151 
Stripper plate adjustment: 
Dhoglel, EA yrrekypiney eer east sen eet neenntagedigse sanagiocnnoewt 476 256 
PARREL. TE. Le DOVER ers acpi wine inecsssenicap sec ninilon chew sigcencrentvsdiqurennipsenyodisimenenmanebioge 299 181 
Tape-feed: 
TSW ETCAGIOM 5.8 ye reso So cota acta ata te yce wa dubious ete herent seus Signa ac Nees 54e 56 
Mechanism: 
- Functioning: 
Medel, FA. weibetie Peer E EWG ices cascecicscsscscsncziccasaescecsattscniavundatccestensneinicoenss 406 226 
Model, 14) ‘typinie reperioraton << i2.5.2cc5 secs: heer ese a creavebeecen carla et oxen neeeeaes 89 84 
Preoperational checks and adjustments: 
Model 14 nontyping reper orator |. icceicsecccccssssscatessncrcarestacaciatsaxcpacvaceectanetasnonxenaneact 873e 207 
Model 14 Vine TEBCTIGUAIOE «2.2 oe ae emnennnnane 289 29 . 
Pawl: 
BERET Bee cca as cites a wae staan nienasonsbiopinaebcedeeees 479 257 
Preoperational checks atid Ga@justm@iits .<ccccccccsesorciccencecereiscrsveccmvesrencvinccser wees 3730 207 
Spring tension adjustment ...................----.--cssesssseeseoesensmanesetansssensisecossesnesesansesoadaseataneses 480 257 
Roll: 
Bearing Plate AdjUStMENE .nsc.cceeccnsescasasssccsxashacasecaecnan oiasnstmeactesasseewsmmanstoenreeneseseqavere= 473 256 
Detent adjustment: 
Piviall .. issaccasaacecesvevscacns tecenasceaconanacspaeeceqeceretencserepnesdtvanssseddesesesesetees ca dewan ostetenetdescentecase 481 257 
PEIN acca nccrestesscaceaczezaceusamsaevcuane reeten sane aun wie cemdanipen nance pay niectnewied enmbincadoens 478 257 
Detent lever spring tension Ad jUstenen’ 6. cc. <cvecsesicgs cssceniemwenremvenvonsgsnantbccwnnttncsenetscneen 475 256 
Tape feed-out: 
Comin! Tee eae Tae, FeO Toccoa este apr ticerniven ns econ rerio ntincvemandoneannnnie 97 91 
Counter-magnet: 
PRU BURTUIINS © aside ce aceaesisiivnnansstqnsxanbe romnannanic recta asSienapaieaetalanmbente terials meeeyh anim aarti verte 328 187 
Avinatare COntRGE WAIISTINCNE coccisccciescscsssscsasseacenecewiescomsnssonunss ens iatnwesesieneetncimeumions 330 188 
Armature spritig tension Ad]UstMeNt. n-ne nciscas sce snessecncosonateenarwanveneaseaanasscnreconsnene 323 186 
"VOKS BF Usta Ah «owen aici sinrcecneee np enn asorawaisnnavninan ditnntanarwas steal ecne SaveRtonaaeeaiceaaaa Naa 329 187 
Lever: 
Adjustment ce ceccecene enn sce see eee nsec teneenc sense ren aec senna t assesses sensesenecsansarsccesscaroronerscosenserenccsansccccucneesces 239 164 
Mapnet-operated, functioning Of ..ccs-<cncs...ccsresscsecneesavenerseensnnncenentceteanenginssenmenenasannhtits 96 90 
Magnet: 
Armature spring tension adjustment ................. pd cy Spc eda GBA an dalle 321 186 
Pivackcek: GWU sees cstccsnteeesewvew pire ieee pecs cos etcetera Tain RSE 320 185 
. olde wd ecscncnsnemr sires ne ste spent ibe ited ected Seite Od 318 185 
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Tape-out alarm, mechanical, functioning Of 2.0... ccssececcesesescscaseceeescseeenceseneaceeneeseseaceceeece 95 89 
Tape-out lever: 
Adjusting clamp adjustment ............000000000000000000... seta ceniscac i passcissesia cats ap edattetccelc ach ak 174 145 
OREN se rca peace ct nn picnic ican xsd ssh Casi pA aa ison iegnbaaesiels 159e 135 
Pag SC oie cg es 1172) | ec ae ne ce eo ee Pane ee eae ene ee EE 180 147 
Tape splicer, 1A: 
TM SR sick seca zcenbnsv tek stb. oi eset tence tial Sada esata alegre pci eh rant _ 59 63 
Les LC : ten ane Oe Re OBE TCR eT OLR Ss Set ee Lae oe eer on EC ENT TNO AE Ee MRE ie ene 60 63 
PRCA BURT GOM NINE cesses sescebatvrcaenetc issccan alien ao cae epee aa ena ieiobeat 61 63 
Be CS ere ean cea es eA as iaaies gunpcehmmmauratecmmmacnaia phere 62 63 
I SE LON saat cesaeceescesiss eg eoscmspapengalas pov cicero ec eae aed ealmacantcmonaids 89a 84 
Spring tension adjustment: 
Motel 24 NORV PINE Pee TEOPREOR . sicsesiccccccceicsssescasstenciceveasasccisatmistonaeniaasbnnecencnd ATT 256 
Blade), 14 teypiie Pee OP AOR xiscctecisceccsassesasacacssvoacdsetncetensas seein soles dada decade 300 181 
Stud adjustment: 
Model. 14 nontypinig reperlorator —.-.—- a. csncccecepccncercesecnevnsekncnckecneconrnndnscannectuacevensinmentnd 474 256 
BEGGGL LE TDI TE CET OER ices ccessensatunv mineserenetacavinstetmannamamadtaiiesa caine wncaereed 288 178 
pe, ae Re a A a ne Rete SON Sea ee a Ee Ea re ee a 29 29 
Technical manuals on test equipment and on equipment associated with model 14 
PAQUET) Gb Lo (cg 1 | cr oR ae To Eee ORO en EERES RECON ATT Seat AOR a See CeO App. I 265 
SR MUO TURU TIER | MORNE NO TINS cig ool gh ein ic mete rn ep corer acess decteleas App. I 265 
Teletypewriter code, Biart-ebap Tver Unt | nccicrcce ccs cecessenecescnsieésesasnouctqnaeeesecsnpmovers a rnctuiegpoyosannct 16 20 
Teletypewriter Set AN/TGC-1, model 14 typing reperforator used as part ......... .......... 11 17 
Teletypewriter sets, 132 and 133, model 14 typing reperforator used as part ................ 12 18 
Teletypewriter systems: 
Model 14 nontyping reperforator used WIEN. <...2......25.--.ccce.cs.sconsesssnsasserescosesssonreccxevecrensoane 361 202 
Model 14 typing? TOOCRIORStOS DEER WHER: niin nacinninctc enact cena ectioneenin 14 19 
Teletypewriters TT-7/FG and TT-8/FG: : 
Model 14 nontyping reperforator used as monitor With —.........0..220...2..c.cesseeseeeeeeeeeeeeeee 356; 363 200; 202 
Model 14 typing reperforator used as monitor With -..00.......0.0..2.22.ceceseeeeeeeeeeeeeeee eeeeeees 138 18 
Used as test circuit for model 14 nontyping reperforator -............2222......2-:1e22seeeeeeeeees 422 236 
Terminal blocks, preventive maintenance for ..............2222.:0.. ceeeeecessecceeeeeeceeeeeeeceeeceteeeeeeseneeeeeeeee 40° 39 
Test circuit: 
Setting up: 
Model 14 nontyping TOPeOFiOraten oc. isco cceccsscisccs sc enjencnrosansenvanonetinienunsbipnnenti hb einennasnsisiat 415 233 
Model. 14 “typi EMCEE ON  o.seiica cts eect nincsn seen ganna ntctndtneacnn nd nna nan tia aaaNeeaEES 116 115 
Testing with: 
Model 14 nontyping TreperPorator 2... occ. occ. cccccciicecetancescnemecescacansareormananmnnaene 422 236 
Model 14 typing reperforator ...... aia sa Reman wannaneniRe dh was i wesetan eas rein tee 125 120 
Test equipment: 
Model 14 riontyping TEperLOFAtOd ... —.-...innc..ccccceccdeccooeersvousmeowdasteusvereisannpuygneesyujeccanlnaynpas 409 228 
ORES EA Ae TN i ik a eseicccvavarnaton cos acted soecspte patio iad ntpinmtnate oomnndenasienncbetle 109; 110 99; 100 
Testing: 
Dering repairs, ground Connechine BGG iscsi. ccc a ccceccncs cares be cectenstrcncinsascéossacnesancourmanmians 131 123 
Line voltage: 
Biel TA Tutte TPL T OLA GN aacccescssecsscsnsiasssiinanessaaenansircenyaeasecaaaidansiisincarseinsnaconsndeia 414a 232 
Made], 22 Ry pti DEP r Ee sacar scene verter vntadasesazaesnmeasuarnesnnapdehariatt case onecbancstieson 115a 114 
Workbench, temporary power supply for: 
GIG! DA. RTA IT POPSET OTE io css mse cco w ew nce penn smteineecensicenindncgeencntid 4256 237 
Mate) D4 Typing POPETEOCRCOL oan anc oea ee cecnrceests soteaenscacinnctindvesdarinssossmmansbertapigewiiaten 129 122 
Test sets: 
Distartion "Test Bet ‘ES —SoI A cscs cesseecensss siesrsntetieannncen iene mmanteceo ream naarenoineess 109c 99 
BAAN EA OCI “SE tgs AE saudades ings epee pe pabicaia Secs ncaa i eames ohn Sesancninacgasardasanivelgeet Mens 109d 99 
POS ee eB S Gre asesercasersscsers caine nein suetason emmnaeencanneucenteananina th eaba aesetemenacigecaienate 109b 99 
Dest. Uae 286 ocsccesesssiscxiseenesesnscareamamirncrinnion sina clare iMacs iatacianitcedeiacecaindia 109e; 113; 114 100; 112; 114 
Throw-out lever, clutch (main-shaft), contact mechanism adjustments: 
PORE EERIE NE paca caer epee asec an dcop netbeans datasheet 252; 353 168; 194 
PPMP, SR ace oa css svete Attestation psd ceased seme cipc cas owvaee sed aati canes 99 94 
T-lever: 
Model 14 nontyping reperforator _2.22..2.2.220..2.e.ceecceeecceceeceeeeceee co ceeeceeeeeeceseeeserseveseseeseeen 400; 401; 405 220; 222; 224 
BIOAGL Ed CyPins PewOPT OVA possess cccrccascsiscsexsctacenvscnciuts xacatusoasunteseciwenasmiupizgsian aendalonses 81; 82 73; 76 
cM Us ile 2 | a ee ene ees ee eae ee eee eee ee 48 44 
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Tools: 
PREVEN IVE: MAMILENANGCE -ieisiceescdssecetcesecessacsueccuncparndexcuwesiwaccnyosnsensccaeteveasesep end deasudsuewpteanevarneieene! 
Repaie occ. eccce nec ncee ne eeeenne ee nnevstncenncniensreetennenssercaceuenantawerseesones epunenensseusasanuenanassaenesasanasseasnnesceenenss 
TEMNGTALAGVED WOSiEION AC HUGENCTE: sacs cesececaseeceiecsance nein cavgrtemrstnteeceenqabanntenanosnncntuntsconnnnarauniiec 
Transmitter : 
intel: thraw-out fever, frmetiorine e ccs ic sc eee es eee 
Contacts: 
Tr RTT i oer scald lt ct psa eas ie ce itt Perera 
NEOUS aN DI sec ictgcevcesns i ecceen sp ca saan canned ia ergot Sastinthocsrondeseinias 
Shaft, cam sleeve, and clutches, replacements of —.............0....20.0:22::ccsecceeeseeeeeceeceeees 
Bhatt Geyer WERT, PSPC: WE xi cscocecetcocasnesssunssscsernntanentaprcimaantinsniemaencrconiant 
Transmitting and receiving mechanisms, functioning Of ....2........0.......0cccccsccccceseeececeeeeeeeeeeeee 
TE NN ccc ecenrssadengorcqice ete babunareiabaiataneceaherentes ‘uniaccenieatdinaaisrn dihatubbidecisbisedhcaldediaaes 
MO TTIOE ETI asic sicccanicresaw tana caidcxes sa acsctscbvinneiisstonpere sta abaias nda shea asandaansbbolbcceheedtwacsninease 
PETC ip, PRETO RE  TIE tags cc nds sac cas ys ee atc cage lio tbc acess aunts 


Transmitting-contact: 
gars || ne ee a ee a ae ee 
SOELTNIE TOT UEUE DS SECTION. casicisacss eomesyamctznienesanascacqnmnsnato wie ieeesdnicnne nenmirneeentaseeeterios 
Trip-latch spring compression adjustment: 
VG MEAN SURRRTOGE MONO 8 hoe cicada sc aden aula lade char erladdadenteceiguo eins 
Pulling magnet selector 
HlOdel 14 NOMLYPiNig TEHCLTONVALON <n nncc 6cssccs ea sececinecccnyencecggnsceessimngunctceusenenstnndeyiveduinensinncnn 
PEGG! TAA CPT CPE ETE sic sae asecss peeks io ni oceans scents dh pests nnellayesalincipesuyes ences 
Trip-off: 
Eccentric screw adjustment, armature (pulling magnet selector) : 
Model 14 nontyping reperforator 2.2.2.2... ...eececcceecceeeeecceeeeecceceeteceecesssaetessetecessneess 
Model 14 typing reperLoratod 2... csccaccicccceicrecenersncesinceconsien cnowersdnassvsnnesanansnesuoateomenunennn 
Pawl: 
POCCONLTIC ARAIUSUINONE: a5 oes cise vcs sce eed Seces ce nada eats runceseasaueces ea sicg uss Rucosecaseiddecaais dedetee uns 
Seperinigt TPG PCF UIRERIIE: a cissciceccerncareinep eens nied dedi esac itmesnenens 
tO PGES BOIS ORONG neste ceseiceconmennere sya elon eee 
Serew adjustment (holding miaenet) ac scccccessncccesinsscisessemcestecsrmacssexmsencennstacnsmeneee 


Trouble-analysis charts: 
Model. 14 HonMbyPING PEPSLEOTAEOR a oceccéciccenscssscccsaarersensxiserscammnnssnnccionineaenaennevs migasunearneese 
WEL 2S Eye FLT OEAIOY aseescccnstscsccn reed ene eens ais aeaiestssoneeanaeiniemt 


Trouble shooting: 
Circuit continuity tests: 
Model £4 ronty ping PORertOPAtOr sacceresiscciciccccsscessevsssvseaniieowneseeseseesnssononisianveiaomvenmsseors 
Wek BA terrier Wa ars cia ccrasiecescece senses ceed wsees ingen nee venemeas er evermecaecennmerailons 
Introduction to: 
Model 14 nontyping TeperFOrator ..cicsicceesccceccscssssnessarsessshnecosctancadnnteusvensatessusuaneceuensenss 
Weel TA Git COREA arcsec es vesten cesses res dsteemstre nani sncnsasresarineneaeciaialoe 
Localization of trouble: 
ULC C(0) er: | ne a a ee ne NO ne PN SERS Sa ee Ey aA nin Se ene 
Electrical power: 
Decoceh DA Geyrerteney rep ee Ree ere ais ie sew cae cassia neensenmedyn deena 
Model 14 nontyping TeperEOraher: n2nncnc.— see cece nessseenveneseentn ateterectsaaeonnnensons gs 
Mechanical: 
Model. 14. nontyping feperforater 4... -.0i.0ncucicrneoimnsanemhanmnmnanen 
Model £4 typing reperfOPator nnn. 1. cc esnccessssssonssenscsiensaseasarsanesivasnnseainamensnensins 
Receive circuit: 
Model 14 monty pind TOPCTEOTAGOT: 2. cnn. cceece cccemedces nin sesans se cnseencinensndpansdansbaitenenss 
DECMGE EA Cy petiee WOOL EOLA ca ainsi te nets csc nscienim cnr ae 
I 1 5 ee oT a ee ae SE STO SEPIA TRIN ROT a ee SORT 
Locating trouble: 
7 Trevi: TRAST EEOE FTIR PINE ised curse cesscensteretsiecestincwentenin sine ees cee esac ceemnieesimiindesek 
When unit does not start: 
Model. 14 nontyping TeEPeriOrator® .........2.-52-c..cssinrecdsccsuncss seveecesssvadscomisavennsmteme 
Monel 14 typing reperiorater —.< cc erin deters cde 
When unit runs open: 
Model 34 rombypitig Teperlornter xac aici gsentncnnntntndssancsidicaedtacencenntatanings 
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Trouble shooting—Continued: aragraph age 


When unit scrambles letters and functions: 


Model 14 nontyping reperforatOr .................c..ccscccsseccessessessceeceececceeceeasecbeceeceeseass 421 236 
Model 14 typing: reperfarater ican cckc cscs cncecsnepcspeesunsssuctunsvereneiennercomnien 124 120 
Receive circuits, isolation of trouble in: 
Model 14 nontyping reperforator _.2..0.......0..cccccceceeeeccesccecscesecceeseeneceeeceesceecsereeceecceeece 415 233 
MOG] 1A ty pint PEP|SP TOME sik cceicciverccrscesaosanwesanicynsdeeadnaniaansacxnnsiesnecpcocdnamesdanenceacsasi 116 115 
Testing unit with test circuit: 
Model 14 nontyping 1eperlor ator cc vvcciveccscesscsssnpansccicadcoscsersnnshaunnseesndecacsanenessneocindasnce 422 236 
BEOGGL 14 “CYB TOP STL OREO aici oes cac ccc cece cpuievetstnnewadndiens de Sonn inonaueroantorsned 125 120 
Me MAMUN INNS II tat Scan asda osc neli Larac ch ACh dag nina enacts Nakita nb csaneanatontatenereteegios 29 29 
Type bars: 
RANI, cco 5s cho deeded varies pda eatin oderoe cielo e as caesesieleghoneat mbanmaee dior a teecascaaecedaheittaitesMoae 161d 136 
BITING sass ce cota tbl bcc en cha ate ei hele hte alesis 162 137 
Type bars, TEPAITINg ANG FEPLACUT on sececccvecer-seccesusenecsnsasvenrsssu ven causvesansesaotsnvsasvsteeeateoisnasnentbuscwaws - 161 136 
Type basket: 
PERSIE SORRY, hye cele oh te als ce dado sh ndcaSib etd st sc sosboe asic 54d 52 
PPYCVEHUIVG UURIOCRI TICS TORE aici cx seceecasrs ism cisccasacunensdeasecnesepee contextansdues vaseeetanevanartauiaabtangiaoance 43 40 
SORT W IRD, “sexsi cassettes cates eis ic i cash St on pins Bp au se wi aati cma aaa 161¢c 136 
Universal bar: 
Be EDIE MEN ING searerscisccgaesesagcrnsesteevten esier tele geste antenna Sassen case el pedantsfige be eo a agetone pen aie caod 74 71 
SE UREHE SURO BE INN gece essere scar caer ttc sido cbse mtaocasandaeladaaateed aionlesamshtilnicaaaoichs 173 145 
Unpacking: 
ER GRURSU TC PEER CR gcse errr een ani ka hich San neces sin Rasa p ign 20 24 
CERRITO ccs chen se tin ws adc rnc ee aca adatoms 19 23 
Linsatiiactory eypipment FOPOre 2 cécciniecsenmicsacnsncermcnua iin sinaieencceanaiateieien 64 64 
Unshift-on-space pull bar, functioning Of ~..........2.......cccecccceeececeeceeececcecectenscneeceeeeensceeeneceee cose 106 96 
Upper-and-lower-case shift mechanism -...............2...21.cescceeccescceeeneeeceececteseceeseeeaceceeesseeeeetesseees 93 88 
METRY BCT tac siesane pact vector  e tech nin Sha ol gcd dente cabot ohn or aati cee Bid as parca pe a 88 82 
Vertical lever pivat sore ad jus tet wesc weccscccccccescsnea ta useassssesenaencecasacesssssxaacerenosstd eentncrenseves 293 179 
Mmetienl  Tomicin Vemuri, eCity Gai oe cere rsdn ieee enerecitn 75 7% 
Voltage: 
Te Ls. (aC ne ey ene cass inh sa DSBs tliat sea a Hn as tea 114b 114 
Line, testing: 
Model E4 NONGESUNE PEPETIOP ALOR <2 2 nas sce cisinesnse oc nscice cp essen samrangie a ERR 414a 232 
Model 34 typing Teperlorawor <...--.icencn csi een cc eRe 115a 114 
Wiring: 
VOTES OG: BACTERIOL isc serctns ss ciecctrsessemey nc esinn Sena anitp esbel anomie dona haben sacha Soka 39 38 
Testing: 
Modal Td noribeating®: reperlor ate cisions ccc - 5 ieccces ospecicaectatenwndenrninontneniassivanennsnbinssigs 414d;417b 232; 233 
Model. 14. tyne Peperleratet \ssecusconcecanimnmiass cnasnememnin amma 115e; 1186 1353 117 
Workbench operation, connections: 
Model 12 mority ping POPOrLOR UGE xcciiscsccsecceciescsicesnvsuaccctencacsananaseneasaansmtanentiaclenipantvnnesadanien 425b 237 
EG, ETP PORTE OE a saepaorerectciciacecone esta bist aa tepgnentocasbinlenimnenain eae 129 122 
Worm-follower: 
PRE AIE gtecor ace secstastazesee ies petesik Gaal ian pstsnpesn RAR NARA iaabas Nines aOR Ma aPeciainl teas A BReRe ENR 344 192 
FRSCHSEOD BO TUSESIOINE sisiccccccccecnute cox nmeaimcere sneer extans eae eneeencuntanidyivgcoencuneeniadurentieimenctunns 331 189 
Bail: 
RAT RING og 6 itt scasinbascccagsccnbass chs nb a in la aa iiss aipeaN dpe wLahassh eles etipt 824 186 
SRV UNSE LOTS TOTY GREET SERINE nice cecasiscccipenenssprsesnnssnnnesiennasetis onion bincedeted seebendnagndnbaneceenbanein 322 186 
Contact: 
ROSES WA RR in cesses occa eeepc aden sees neniers aaiainleneiene wieiesnetn aon 327 187 
PRON CAA AMS ANG AUNOUE 5chiea catreipehii pd ben ee stape ear oileishanedeaacatip igre netted pee emeigatia neiposentid 326 187 
Spring tension adjustment: 
PEE Rie: SUGGES ecco ceaevacacnsdcounstanctyaancnid panwinseaahaxmianohinananniiaansenmnamnninetniae 345 192 
POPS COUNLED MECHOMIGME noni cccorssscesnsvrcrinnnsascerssncusaauasonseasacestsnnacnsnen sipenauennentinssssneemeanians 332 190 
Worms. Lecd-paw!. Hevinige 2b SUGERRONG siicccesiscssessexcvecccxsetinasereerunsnssscuceanesenimcaaseta maori eaniasinenesueed 333 190 
Worm-shaft end-play adjustment: 
BUGLE TIS: TETIORIO 5, oc seis cs cscs ci dsastennatiscpvsaddnriay stab Dance sie tcscavsalstte igen h aes aedlos eecntrdsadbbaes 341 192 
PGE GOI TGCHA NIB aa cies ececsentcecninnsinsinc snes nasa tndiiainiasdt 5 ec biewan nn Wika naslun a dies tackascnannetbuaisies 325 187 
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